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Introducing the
Performance Assessment Sampler

Performance assessment, constructed-response, and authentic assessment are terms
sweeping through edncational testing and reform. Much is in development, in prototype, and in
early use. Every day an educator or testing official somewhere is likely being told to get on top
of what is being done in this area and get started in their state, district, or school. With the
recent spurt in development, that isn’t easy to do quickly.

This “sampler” is designed for the person who needs to get a handle on thesc new assess-
ment efforts. It follows the pattern of the ETS Policy Information Center’s previous “wosi-
book” on national educational standards*, reproducing excerpts that give at least an acquain-
tance with a project, and information on where to go to learn more. This is by no means an
exhaustive inventory of efforts at alternative assessment going on in the United States, or at

Educational Testing Service. Rather, it is a sampler that attempts to represent a broad range
of efforts in this area.

Paul E. Barton
Director

Richard J. Coley
Senior Research Associate

Ackvowledgments

We are indebted to all of the individuals and organizations who gave us permission to

reproduce their materials. This permission, when required, is specified on the page introducing
the particular project or material.

Carla Cooper provided desktop publishing services and prepsration for printing.

* National Standards for Education: What They Might Look Like. A Workbook. Princeton,
NJ: Policy Information Center, Educational Testing Service, 1992.
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Aquarium Problem and Teacher Guidelines

New Standards Project

The New Standards Project is a joint program of the National Center on Education and
the Economy, which is based in Rochester, NY, and the Learning Research and Development
Center at the University of Pittsburgh. The project has attracted the participation of 17 states
and six large school districts who already were far along in designing and administering a new
generation of assessments based on performance rather than multiple-choice tests.

The system created by the Project will set a high standard of performance for all stu-
dents. The assessments will emphasize the ability to think well, to demonstrate a real under-
standing of subjects studied and to apply what one knows to the kind of complex problems
encountered in life. The Project will employ portfolios, exhibitions, projects, and timed per-

formance examinations, all based on the use of real-life tasks that students are asked to do
alone and in groups.

In establishing content standards, the Project is drawing on the work of national bodies
such as the National Council of Teachers of Mathematics and on curriculum frameworks and
goals developed by the states. It will also work to establish international benchmark standards
for student performance. Work has begun on the tasks that will constitute the core of the
examinations and the first exams will be available in 1993-94.

For more information on :he New Standards Project, write to:

Learning Research and Development Center
University of Pittsburgh

3939 O'Hara St., Room 408

Pittsburgh, PA 15260

or call 412-624-8319

The “Aquarium Problem” is reproduced with the permission of the New Standards Project.
The fish illustrations are reproduced with the permission of T.F.Ii. Publications, Inc.,
Neptune, New Jersey.
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NEW STANDARDS PROJECT

& joint program of the
Learning Rescarch and Development Center at the University of Pittsburgh
and the
Nutiona! Center on Education and the Economy

May 15, 1992
Dear Student:

Today you will be part of an exciting plan called the
New Standards Project. We are looking at new ways of
teaching, learning and testing. Our plan is to create
interesting learning activities for students. We hope that

these activities will give you a chance to show what you
know and what you can do in math.

All across the country, fourth graders from many
communities are helping the New Standards Project by
working on these learning activities. By showing and
explaining your best thinking, you will help us improve the
activities before trying them with other students.

We thank you for your help and for being such an
important part of the New Standards Project.

Sincerely,
== .
Philip Daro

Director for Mathematics

BEST COPY AVAILABLE

.

New standhrds Project
Learning Resedrch 2ad Development Center University of Pittsburgh
Room 4018 3939 O'Faara sirees Prittsburgh, PA 13260 Tel: 412-024-8319 Fax: 412-624-9149
.
New Stindards Project
National Center on Eduaation and the Economy 7
39 Stte Street suite S R oachester, NY H01 Tel: T16-310-7020 Fax: T10-5i6-313%




THE AQUARIUM

Imagine that your school principal asks you to do a special
job and gives you these written directions:

~ Your class will be getting a 30 gallon
aquarium. The class will have $25.00 to spend
on fish. You will plan which fish to buy. Use
the Choosing Fish for Your Aquarium brochure
to help you choose the fish. The brochure tells
you things you must know about the size of the
fish, how much they cost and their special needs.

Choose as many different kinds of fish as
you can. Then write a letter to me explaining
which fish you choose. In your letter,

1. tell me how many of each kind of fish
to buy

2. give the reasons you chose those fish
3. show that you are not overspending

and that the fish will not be too
crowded in the aquarium.
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Student Reflections, Ideas
You can help us make these learning activities even better.
Think about each of the following questions, and write to

us what you honestly think. Be as clear as you can (you
might want to give us examples of what you mean).

What did you enjoy about the task?

What did you not like about the task?

How is this task like other activities you do in your class?
How is it different?
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THE AQUARIUM
Guidelines for the Teacher

Purpose

In The Aquarium task, students use their knowledge of mathematics to solve a real world
problem. Students use logical and numerical reasoning about maney, measurement and

realistic conditions to decide how best to stock an aquarium within the constraints of the
situation.

This task calls for logical and numerical reasoning and justification of that reasoning.
These are contained in Standard ! (Mathematics as Problem Solvir:g), Standard 3
(Mathematics as Reasoning), and Standard 4 (Mathematical Connections) of the NCTM
Curricylum Standards for Grades K-4. Students apply understanding of measurement as
described in Standard 10 (Measurement).

This task is designed to assess students' mathematical thinking and their use of information

contained in a brochure which features a chart, niot their ability to read the brochure and
chart independently.

R Ic

. Students should have easy access to calculators

. Paper, pencils
Extra copies of Choosing Fish for Your Aquarium brochure and Chart for
Freshwater Fish (the last page of the task booklet)

. Task booklet

Time Required

The Introductory Activities take about one 40-minute class period; anticipate two class
periods for the asséssment itself. Allow enough time for the task so that you and the
students feel that they have been able to do their best work.

Ideas for post-assessment activities are included at the end of these guidelines. You may
wish to use these to extend the exploration of the mathematical ideas contained in the
assessment task.

Introduc Activi

Introductory activities should interest students in the task context (fish and aquariums) and
ensure that all students have sufficient knowledge and curiosity about the context to enable
them to work cn the task. You may want to start by helping the whole group generate and
discuss some considerations in selecting fish for an aquarium. Guide students to include

these criteria: price of fish, choosing types of fish that can live together, allowing sufficient
room and oxygen for ali the fish.




After the discussion, help students read the Choosing Fish for Your Aquarium brochure.
Help them understand the chart and help them to practice with it. Have students notice znd
tell all that they can about a particular fish listed on the chart. H-.ve students find fish that
must live in groups of four or more ("schools"). Other possible questions: "My friend has
a fish with red on it, what could it be?" "How much will it cost to buy four guppies?”
"What is the shortest fish? The longest?" "Is there a yellow fish that is longer than 2
inches?" "Which fish is the most expensive."

To build students' interest and readiness, a Think-Pair-Share activity can be helpful:
. Write the words "fish" and "aquarium"” on the chalkboard. Ask students to

think about these words, then to write down everything that they know

about "fish" and "aquarium”. Have students write down complete ideas,
not just single words.

. Allow students to form pairs and share their lists.

. Now ask students to share as an entire group. Record their ideas and keep
the group's list visible while students work on the assessment task.

Assessment Task

Read the Letter to the Students at the beginning of the task. This should
help communicate that a good effort is expected of all students.

Introduce the Aquarium task. You may want to refer back to your
introductory activities. Read the task aloud with the students, or read it to
them. Explain any words you think may be unclear. Make sure that
students understand the considerations for choosing fish and tha: they know
what to include in their letter to the principal.

Each student should work independently to create a workable solution, and
write a letter explaining his or her choices. Your interaction with the
students should be limited to making them comfortable with the assignment
and to normal classroom management.

When the students have finished the assessment task, ask them to respond to

the Student Reflections, Ideas questions on the last page of the task
booklet.

Post-Assessment Suggestions

The purpose of the post-assessment activity is to provide students with an opportunity to
review how they solved the problem and to learn from their work on this task.

<




Suggested Activities:

. A "pair-share” procedure, similar to the one in the introductory activity, is
one technique for doing such a reflective review. Students share solutions
with their classmates, thinking about the crucial elements of the task, revise
or at least revisit their work, and finally, reflect upon what they think they
learned as a result of participating in this activity.

‘ . In this activity, students share solutions with their classmates, thinking
| about the crucial elements of the task, revise or at least revisit their work,
; and finally, reflect upon what they think they learned as a resuit of

| participating in this activity. ‘

Begin by talking with students abcut how we often become better problem solvers by
reviewing how we and others solved a particular problem. Mention that everyone is to be
commended for the effort they put forth in working on this task. In order for us to improve
our own: problem solving skills, we are going to share our work.

The activity could continue something like this:

“First, we'll share with partners. Each of you will exchange your plan with a
partiier. As you read your partner's solution to the problem, note at least fwo

i things that you think showed good thinking. Also, write at least one or two
questions which you might ask to better understand what your partner did to solve
the probiem or which might help your partner improve his solution to the problem
Share your responses with your partner."

To help students review each other's work, remind them of the critical task parameters--
50 gallon tank and $25.00 limit--and the important information about the fish to be chosen-
size, cost, and special qualities.

Have students rotate partners within their groups. Students will need to keep track of the
good points and questions/suggestions for each partner.

After students have had an opportunity to share with their partners, reconvene the entire
class. Pose questions such as:

What surprising or interesting things did you learn?
What else would you like to share with the class?
What would you do differently if you were to revise your solutioz for the task?

You might then ask students go back and actually revise their solutions. Finally, you might
ask students what they leamned from working on the Aquarium task. Students should
record their responses.

17 11




The PACKETS™ Program

PACKETS™ is a major new program of Educational Testing Service to develop perfor-
mance-based activities that teachers can use as part of classroom instruction and as the foun-
dation for documenting the learning process.

The program contains a series of high quality, nationally field-tested performance
assessment activities or tasks. These materials are packaged by specific subjects and grade
levels. PACKETS™ materials include activities that:

® Do not presume one correct way of thinking about the problem or just one
right answer.

° Require students to utilize a broad spectrum of knowledge, reasoning,
problem-solving, and communication.

Require students to work in groups in a cooperative learning environ-
ment.

Although the PACKETS™ program will cover the K-12 spectrum across several content
areas, the first set of materials is in middle school mathematics. The Middle School Math
PACKETS™ program is currently in use in a limited number of field-test classrooms, and will
be available nationally for the 1994-95 school year.

The materials provided here include some overall information on the program, along
vith examples of activity, feedback, and assessment materials.

For more information, contact:

Nancy Katims

Mail Stop 37-B

Educational Testing Service
Rosedale Road

Princeton, NJ 08541

These materials are copyrighted by Educational Testing Service and are reproduced here with
permission.

The chart, “Race of the Sexes: What Lies Ahead,” presented in the “PACKETS Times,” is
copyrighted by the New York Times. Reprinted by permission.
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Women runners threaten to

If women’s running

times continue to improve, °

top women may soon catch
up with the best men.

In fact, women may
even outrun men someday,
according to two scientists.

This prediction is based
on the rate at which
women'’s race times have
been improving. Since 1920,
women’s times have
improved much more than
men’s.

Resarchers say that the
best female runners should
run marathons as quickly as
men by 1998. Women
should catch up with men
in shorter track events by
the middle of the next cen-
tury.

These predictions are
based on a comparison of
trends in men’s and
women’s world records
over the past 70 years.
Based on these patterns,
projections are made into
the future.

The results were pub-
lished by Dr. Brian J. Whipp
and Dr. Susan A. Ward in
the British journal, Nature.
The two scientists teach at
the University of California
at Los Angeles.

Dr. Peter Snell, an exer-
cise physiologist at the
University of Texas, does
not accept the results. “I'd
agree that there’s a way to
go yet in women’s perfor-

(€) 16

mance, but if they’'re sug-
gesting that women will
approach men, that’s ludi-
crous.”

But the two researchers
said the women'’s trend has
been too consistent to
ignore.

Whipp said that before
looking at the data, he did
not think women would
ever catch men. But now, he
thinks, “Men and women
might be running equiva-
lent speeds in the next cen-
tury.”

He added, “This is not
me talking. It's the data.”

In 1954, when Roger
Bannister became the first
man to run a four-minute
mile, Diane Leather became
the first woman to run a
five-minute mile. If they
had been in the same race,
she would have finished
320 meters behind
Bannister.

Today, the top female
runner would finish only
180 meters behind the
fastest man. according to
Whipp.

In the marathon,
worr -n’s times have
improved about 61 percent
since 1955. Men’s perfor-
mance has improved only
18 percent.

Women have come a
long way, but there is still a
long way to go to catch up.
The fastest female runners

today would not even qual-
ify for the men’s track
events in the Olympics.

In the marathon, the
men’s world record is
2:06.50, while the women’s
is 2:21.06. By marathon
standards, this is a huge
difference.

Many people doubt that
women will ever catch up.

“"Women will never,
ever catch up to the men,”
said Frank Lebow, presi-
dent of the New York Road
Runners Club. “Maybe on
paper this looks good, but
I've been to 100 marathons
around the world, and I've
seen all the women runners.
Women will never pass
men. Never, never.”

Joan Benoit Samuelson,
the 1984 Olympic marathon
champion and record-
holder among American
women, said that women
might get closer to men’s
times, but would never beat
them.

“Men have had a lot
more time to evolve in the
sport, and since they’'ve got
that jump start, they’ll be
hard to beat now,” she said.
“You also have the male
ego to consider, and that's
going to keep men going.”

According to Snell, who
won three Olympic gold
medals in the 1960s for run-
ning, men also have physi-
cal advantages. Men have

s
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overtake men
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Race of the Sexes: What Lies Ahead?
Average running vekocity for record-holders of both saxes in
major events in meters per minute. The historical trend is
extrapolated to the point whare women wouid catch up 10 men.

larger muscles, stronger
bones, and a smaller per-
centage of body fat. Men
also have more red blood
cells, so they can get more
oxygen to their muscies.

Snell thinks women'’s
improvements are due to
social changes. “Finally,
women are starting to get
out and do the same things
as men.”

Patti Sue Plumer, who

in 1990 was ranked No. 1 in
the 3000-meter and 5000-
meter events, does not
think that physical advan-
tages are that important.
”As an athlete, I've learned
that the mind plays a much
stronger role than anything
physiological,” she said.
Perhaps the debate will
be settled only by time. For
fernale runners, the race has

only just begun.

This special issue of the PACKETS Times was
published as part of an ETS project on newspaper-
based performance activities for mathematical
instruction and assessment.
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"Big Ideas" Activity

PACKETS™ Project
The Fast Track

Do you think that woz:e;1 may soon outrun men? How fast do you think
women and men wiii rus in 100 years? In 200 years?

The editor of the school newspaper has decided to write an article titled "The
Fast Track." The article will include prediciions and comparisons of the
speeds for women and men in the 200-meter run of future Olympic Games.
The editor has asked your class to predict what the speeds might be for the
next 50 Olympic Games (the next 200 years).

Write up your predictions and conclusions for the editor. The editor will
need to explain and justify the predictions in the article. Therefore, include

any graphs, charts, or other materials that would help the editor understand
the reasoning for your predictions.

Gold Medalists in the Women's 200-Meter Event

Time in  Speed

Year Name, Country seconds in mph
19884“ Florence Griffith-Joyner, United States 21.34 41 20.9
1984 _ Valerie Brisco-Hooks, United States 21.81 20.5
1980 “Barbel Wockel, E. Germany | 2208 20.3
1976 || Barbel Eckert, E. Germany 22.37 20.0
1972 “ Renate Stecher, E. Germany 2240 19.9
1968 “ Irena Szewinska, Poland 22.5 19.8
1964 1' Edith McGuire, United States 23.0 19.4
1960 “ Wilma Rudolph, United States 24.0 “ 18.6
19561| Betty Cuthbert, Australia 23.4 {F 19.1
1952 || Marjorie Jackson, Australia 237 18.8
1948 HFrancina Blankers-Koen, Netherlands 244 “ 18.3

Copyright © 1993 by Educational Testing Service. All rights reserved. -
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PACKETS™ Project
The Fast Track

Gold Medalists in the Men's 200-Meter Event

Time in  Speed

Year Name, Country seconds  in mph

1988 J Joe DeLoach, United States 19.75 22.6
| 1984 J Carl Lewis, United States 19.80 25
1980 § Pietro Mennea, Italy 20.19 221
1976 § Donald Quarrie, Jamaica 20.23 22.1
| 1972} Valeri Borzov, USSR 1} 20.00 223
1968 J Tommie Smith, United States 19.83 225
1964 | Henry Carr, United States | 203 | 20
1960 J Livio Berruti, Italy 20.5 21.8
1956 J Bobby Marrow, United States 20.6 21.7
1952 § Andrew Stanfield, United States 20.7 21.6
1948 [l Mel Patton, United States 21.1 21.2
1936 [iJessie Owens, United States 20.7 21.6
1932 Ji Eddie Tolan, United States 21.2 21.1
1928 || Percy Williams, Canada 21.8 20.5
1924 [lJackson Scholz, United States 21.6 20.7
1920 | Allan Woodring, United States 20 § 203
1912 { Ralph Craig, United States 21.7 20.6
1908 g Robert Kerr, Canada 22.6 19.8
1904 § Archie Hahn, United States 21.6 20.7
1900 f Walter Tewksbury, United States 22.2 20.1

)
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Exarﬁples of Pre-Activity Readiness Problems
for PACKETS™ Middle School Math

For each Year during the past six years, estimate how fast you have run. Sketch
a graph ot your running speeds across those years.

In a sentence or two, write a definition of a trend. Provide an example. Then
draw a graph that shows this trend.

A friend claims that 550 meters per minute is the same as 18.6 mph. Wirite a
sentence or two that either justifies or disputes your friend's claim.

Approximatety now fast did women run the marathon in 19557

If you rode a bike 100 yards in 20 seconds, what is your speed in miles per hour?
at is your speed in meters per minute?

If you rode a bicycle faster than any man has run a marathon, but siower than the
fastest woman has ever run 1500 meters, how fast might you be riding?

Examples of Post-Activity Exercises for
PACKETS™ Middle School Math

- ms

a. Using the information that is given in the graph in the newspaper,
predict the running speed of the 1992 world record holder for each
of the three events.

b. Compare your predictions with the actual 1992 world records.

c. In a sentence or two, describe any significant differences between

your predictions and the actual records.

if y90u ran the 200 meter event in 21 seconds, what would your average speed
be?

a. What is the average difference in running speeds of the gold
medalists in the men's and women's 200 meter Olympic events
for the Olympics between 1948 and 19887

b. Graph the average difference.

Describe in your own way the data given for the %old medalists in the men's 200
meter event without giving any of the actual numbers in the description.

In doing this activity, what tools or resources would you have liked that might

have been helpful? Describe in a few sentences how these tools might have
changed your predictions.

By how many percentage points did the running speeds of the gold medaiists in
the women's 200 meter Olympic event increase between 1948 and 19882

26
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Il.  Exploration Activity

The exploration activity is an activity in which the students explore the pure mathematics

of the activity in a concrete or graphic representation. For *Fast Track," the students
right look for pattems in sequences of the following types:

?@E gt

S 8 16
1 @ 3 4 5 7 8 9
10 11 @ 13 14 15 17 18
19 €0 21 22 23 &) 25 26 27
28 29 @ 31 32 33 &) 35 36
37 68 39 40 41 42 43 44 45
46 47 48 49 50 51 52

2,6, 12, 18, 20 ,24, 30, 34, 38,...

1,2)3, 4,5)6,7,8,9,40 11, 12, 13, ...

T ]
L

27
The application activity encourages the students to extend the ideas developed in the

“big ideas” activity. For example, the application activity for *Fast Track" might ask the
students to make projections in a new content area such as world population growth.

Copyright © 1993 by Educational Testing Serviza. All rights reserved.




Description of Mathematical Approaches
for the
“Fast Track" Activity

Units of Analysis (Simple vs Composice)
What are the units people think about when working on this problem? Sometimes
people use small simple units such as one year, one Olympics, individual running

speeds or individual running times. Other times they use larger, composite units, such
as biocks of data, patterns or trends.
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Differences vs Ratios

How do people think about charge? Sometimes people think of change in terms of
differences (absolute change). Other times they think more in terms of percentages or
ratios (relative change). Change can be relative to time intervals (e.g., years) or change
can be relative to running speeds or running times. Complex ratios can be relative to
both time intervals and running speeds/times.
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Little-Picture vs Big-Picture

How do people think about making predictions based on past performances?
Sometimes people think about the problem by projecting from little-picture information
what a next one will be, then a next one, a next one, and so on. Other times they
extrapolate from big-picture information what some future situation will be and then
attempt to fill in the holes. .
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Linear vs Non-Linear

How do people think about trends? Sometimes people think about the problem in a
linear fashion. They see a constant rate of increase and projectitin a steady-state
fashion. Other times people think about the problem in non-linear ways. They think in
tems of a limiting factor or a dynamic rate of change. This may be expressed as
leveling off, maxing out or peaking.
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Numerical Patterns vs Graphical Patterns

How do people think about data? Sometimes pecple think in terms of numerical data,

. such as numbers, sequences of numbers (e.g., lists or tables) or composites of numbers
(e.g., sums or averages). Other times they think in terms of visual data, such as points,
sequences of points (e.g., pattems or graphs) and composites of points (e.g., slopes).
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Independent Data vs Comparative Data

How do people think about more than one set of data? Sometimes people respond to
men's and women's data separately, project into the future, then compare the two.
O?er times they consider differences between the two sets of data, then project the
differences.
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Fast Track
Group One

Sample Product Cover Sheet

(Conditions under which work was produced)

Who contributed to this work? What is their background?
(e.g.. age, grade level, profession, etc.)

Foeue wifbl uade Soudis L aLguloea

How much time was spent on the activity?

—D— >

Draft Review Revise Additional Work
(Clarify/Solve/Write Up)

What resources were used?
(e.g., reference books, calculators, etc.)

Ca_,(_ C(.ué,a.zz:’_; D

Additional Comments:

32
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Instructional Feedback Option
Fast Track
Student Group One

Dear Students,

Thank you for taking the time to make predictions for my article, The Fast
Track. Howaver, the information you sent is not complete enough for the basis of
an article.

| like the argument that you gave on the first page, but wasn't completely
sure that | understood where each of the numbers came from. (Where did 0.129
come from? Have you confused years with Olympics? Remember, Olympics
occur every four years!) In the tables, it looks as if you calculated differences
and then averaged them. Unfortunately, ! need more than just the time when
women will surpass men. | need predictions for men and women for the next 50

Olympics. Your predictions for the next eight Olympics are interesting, but not
quite enough for me to use.

To deveiop this work further, try to project performance for 50 Olympics.
The data need to be more readable, too. It would help if information was labelled
and some explanation was given.

You have made a good start on this project. However, | need clearer and
more compiete information if | am to use it for my article.

Thanks,

The Editor

Copyright © 1993 by Educational Testing Service. All rights reserved.

w
(P




Dimensions of Math PACKETS™

Interpretation Framework

Mathematical
Content in
Response

Utility of
Response

Description

Evaluation

BEST copy AVAILABLE
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PACKETS™ Assessment
Steps for the Teacher

GATHER PROCESS INFORMATION
(Mathematical and Social)

¢ Observe students during the activity.

¢ Listen to and question students during their presentations.
¢ Lead/participate in classroom discussions.

DESCRIBE THE PRODUCT (Ways of Thinking)

* Analyze the mathematics used in the product.

EVALUATE THE PRODUCT (Windows on Quality)

* Assess the utility of the product from the point of view of the audience.
* Describe the strengths and weaknesses of the product.

* Suggest next steps to the student (i.e., the extent of revisions needed to
make the product acceptable).

35
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WINDOWS ON QUALITY OF THE PRODUCT

The overarching consideration when assessing a piece of work should be how well it
accomplishes the expressed purpose of the activity, the task at hand. One should look at the
approach used and the results obtained, in relation to this purpose. To do this, one should
keep in mind what students were asked to do, for whom, and for what purpose.

How well does the product accomplish the purpose of the activity?

(Does the product contain everything that was asked for or a substitute
that meets the expressed needs?)

How well is the product supported by appropriate mathematics?

How appropriately and effectively are the mathematical concepts used?

How appropriately and effectively are the mathematical operations and procedures used:
How appropriately and effectively are the mathematical representations used?

How skillfully are the mathematics used?

How understandable is the product to the intended audience?

To what extent is the product —

® clear ¢ coherent
* consistent * well-organized
¢ complete ¢ aesthetic?

How reasonable is the product for the real-world situation?

How logical are the solution paths from "the givens" in the problem to the final product?
How is the solution supported, justified, or explained?

How much and what kind of information was used and/or generated?

Was information omitted, ignored, distorted, or invented? If so, how?

Is there something special in this product?

Connections (within mathematics, across disciplines, or to the real-world)
Awareness of assumptions, sources of error, or limitations

Recognition of alternative approaches

Extensions and generalizations

Uniqueness

Anything else

36
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Performance Level Guides for
Open-Response Common Items

Grade 8

Kentucky Department of Education

A major part of education reform in Kentucky is the Kentucky Instructional Results
Information System (KIRIS). The annual assessment, at grades 4, 8, and 12, has three parts:
multiple-choice and short-essay questions; performance tasks that call for students to work
together in groups or individually to solve simulated, real-life problems; and portfolios that
present each student’s best work collected throughout the school year.

As part of the 1991-92 KIRIS Assessment, each eighth grader took three open-ended
questions in reading, mathematics, science and social studies. The science and social studies
questions, together with examples of student responses at the distinguished, proficient, appren-
tice, and novice performance levels, are reproduced here.

For more information on Kentucky’s assessment program, contact:

Mr. Edward Reidy

Kentucky Department of Education
500 Mero Street

Capitol Plaza Tower

Frankfort, KY 40601

These materials were reproduced with the permission of the Kentucky State Education
Department.
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InTRODUCTION

As part of the 1991-92 KIRIS Assessment, each eighth grader took
three open-ended questiors in reading, mathematics, science and social
studies. Those questions, together with examples of student responses
at the distinguished, proficient, apprentice, and novice performance
levels, are provided in this booklet. In addition to the open-ended
guestions in each of the four content areas, students were required
to compile a writing assessment portfolio to demonstrate their
proficiency in writing. The table of contents for the portfolio, along

with examples of student writing at each performance level, are also
included. ‘
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Grade 8

Science Oren-Response Common Items
Open-response 2:

How would life and the conditions on earth be different if all bacteria and fungi became extinct?
Explain the changes that might occur and give as much detail as possile.

Open-response 3:

The table below shows the information a researcher has gathered about the students in the
seventh grade in a school. Use this information o answer the questions that follow the table.

Number of
Best Brothers & Grade In

Name Sex Age Subject Siaters: Beading
Adams M 12 M 2 80
Archer M 12 R 1] 85
Brown M 13 M 2 7%
Burion F 12 R 2 84
Carmera F 12 M 0 87
Davenport M 13 s 1 85
Fenwick M 12 M 0 ™
Franidin M 12 R 2 77
Garvey M 12 M 1 81
Haitis F 12 S 3 70
Kolgy M 12 s 0 83
LaFontaine M 12 M 1 80
Miranda F 12 H 1 76
Moore F 13 S 1 82
Peterson M 12 M 1 86
Potvin F 12 H 3 80
Sabin M 13 s 4] 90
Smith F 12 M 2 :<
Washbum F 12 R 4 72
Waeinberg M 13 H 3 75
Wison F 13 M 2 ]
Sex: Me=Male F-Female
Best Subject: H=History, M=Math, R~Reading, S=Science

There are five groups of students based on the number of brothers and sisters each student
has. Compute an average reading score for each group. Show your work.

e Make a graph of your results.

e What conclusion can you draw from your resulis?

Open-response 4:

Katie believes that students who do between 4 and 10 hours of homework per week make better
grades than students who do not do homework or who do more than 10 hours of homework
per week. To test this hypothesis, she is writing a survey that she wili give to students at her
school.

*» What questions should Katie include in her survey?

¢ Describe the scientific procedure Katie should use.

+ Describe what Katie should do with the responses to her survey to find if her hypothesis
is cofrrect.

4u




— DISTINGUISHED LEVEL —
Student Response Samples*

The student at the distinguished level presents an articulate, thorough, and complete response

o each question, using concise and precise anal
of scientific thought processes and procedures,
the expected achievement for a student at this grade level.

OPEN-RESPONSE 2

yses. The response clearly shows an understanding
the application of the same, and an exiension beyond

Though extremely minute, bacteria and fungi have an enormous role in life on Earth. Without them, many
changes would occur. Bacteria break down dead organic matter so it will decay. If bacteria and fungi became
extinct, the dead animals would never decompose. Instead, they would keep accumulating until there would
be no room for humans to live. This v.ould also cause serious environmental problems. The build-up of
the dead organisms would create poor living conditions, not to mention the sickening smell. Decayed organic
matter fertilizes the soil so that plants can grow. If the bacteria did not cause decay, the plants could
not grow. If plants did not grow, humans ould be left without a food source. Food chains of every kind
would be upset without the help of bacteria and fungi. Also, oxygen could not be produced if there were
no plants. Some bacteria change the nitrogen in the air to a form that plants can use. Again, the lack
of bacteria would be a hinderance to plant growth. Fungi and bacteria also cause and spread diseases.
With the extinction of bacteria and fungi, many common diseases today may become extinct also. Though,
this would seem like a good change, it could also be a problem. If no animal or human contracted a disease,
the world would become overpopulated. In turn, a food shortage would occur. Life would be even more
difficult without the diseases. Therefore, this world would certainly be harmed by the extinction of bacteria
and fungi.

in-depth, multifaceted, creative response

analyzes both positive and negative aspects in detail
focuses on the global aspects of this scenario
includes the effects on the physical environment

OPEN-RESPONSE 3

My conciasion is, the less siblings you have the better in reading you are. You will have higher grades
if you don’t have any or very few brothers and sisters. 50 SRTT ga4 GRAPH
-26 40 90
0-—-85 87 79 83 90 == 2 BS|EAL o
1-85 81 80 76 82 86 it *°
2-80 76 84 77 83 79 4% 7% s
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Grades

* all necessary components are present and correct

OPEN-RESPONSE 4

Katie should ask [1] On the average, how many hours per week do you spend doing homework? [2] What
are your grade point averages in Language Aris, Math, History, and Science? [3] What do you think
influences your ability to do well? [4] Do you have any problems at home or school that could be influencing
your grades? Katie should give this survey to a large number of students in all grades and classes and
ask for their assistance in her experiment. She should take the information they give her and compile this
data. The she should make a conclusion by discovering, by doing an average according o grades and how

many hours of study, which group of students does the best and why. She could share her responses with
a teacher to test her hypothesis and get a second opinion.

e all components are well-defined and articulated
* iaises creative, valid questions beyond the expected
* attempts to verify resuits by sharing information with a teacher

* Wherever ed student responses appear, student errors have not been corrected.
P PP
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— PROFICIENT LEVEL —
Student Response Samples

The student who has achieved a proficient level of performance has completed most of the
important aspects of each open-response question, and is able to articulate the information required.
While the overall quality of the responses displays proficiency, the student lacks the clarity and
creativity present in the distinguished student.

OPEN-RESPONSE 2

If anything on earth dies out it will mess up the food chain and the land. If we no longer had fungi,
and bacteria the dead organisms wouldn’t have anything to eat. they'd have to find somethmg new or
die. chain reactions would go on for the entire food chiin. People use a lot of fungi & bacteria in medicines
so we would have to find something new too.

¢ recognizes the global significance of bacteria and fungi
¢ demonstrates adequate analysis of the question
¢ lacks detail and dlarity

OPEN-RESPONSE 3

0 1 2 3
85 80 70
81 76 80
80 84 75
76 77 225

85
87
79
83
_90 82 33
424 _79 32
‘ﬁ 490 a9 21,
4 @) QP
4 GA.% 2 3 4 5
3 9
6|z8% 24 # of brothers

& sisters

Average grade in reading

e shows correct averaging of the reading scores
e graph is well done and complete
¢ student has failed to generate a conclusion

OPEN-RESPONSE 4

Katie should ask these questions: “How many hours of homework do you do per week?” and “What grade
do you receive?”. First, Katie should test her hypothesis by conducting the survey. She should gather
information from several pecpie in order to get an accurate conclusion. Then, Katie must analize her results
and draw a conclusion. Katie could make a graph of the survey to see if her hypothesis was correct. The
graph would enable her to easily see the results.

e two of the three crucial components answered adequately
o third component is sketchy and vague




— APPRENTICE LEVEL —
Student Response Samples

At this level, the student has completed some
important portions of the open-response questions. There
are significant gaps in the student’s conceptual under-
standing.

This student has begun to grasp some important
aspects of scientific processes and thinking patterns. The
apprentice student lacks large and critical pieces of the
good response but has begun to display some fundamental
knowledge of portions of the questions.

OPEN-RESPONSE 2

Well, for one thing we would not have some medicines.
For exp. penicillin is a bacteria medicine. Made mostly
of molds. Even food is made from fungi and bacteria. So,
we do need these things in life.

* recognizes some important concepts

e lists two disadvantages to the loss of bacteria/
fungi

e fails to list any advantages

e lacks any in-depth discussion

e fails to recognize global significance

OPEN-RESPONSE 3

— NOVICE LEVEL —
Student Response Samples

A student at the novice level of performance does
not grasp the question and has not responded to it in
a meaningful way.

Responses indicate little or no understanding of the
questions. Many responses are merely restatements of
the question, and often do not make sense. Some
students at t < novice level will simply write nonsense
when facing a question that they don’t understand.

OPEN-RESPONSE 2

There would be know bacteria and dirt around, & I think
that the worid would be a whole lot cleanier and different.

The people with 0 siblings have better grades. Maybe cause
they don’t have to worry or fight with them. The people
with a lot of siblings have bad grades probably cause they
can’t concentrate on studies. ,

0 - 84.8%
1 - 81.66%
2 - 79.83%
3 - 75%
4~ 72%

* misses crucial component by not making any
attempt to graph the reading averages

OPEN-RESPONSE 4

Questions: How many hours do you study a night.
Do you study before a test.
What are your grades.

Procedure: Gather as much data as possible and make
a chart.

Response:  Give it to her teacher.

* one of the three crucial components of this question
has been adequately addressed

* understands the appropriate questions to ask to
gather information

¢ does not understand how to conduct or analyze
a scientific study

* fails to process question in a meaningful way
¢ reference to “dirt” is not appropriate for question
OPEN-RESPONSE 3

80, 76, 84, 85, 77, 81, 80, 76, 82, 86, = 807
807 is the average

e does not understand how to compute an average
* has not attempted to construct a graph
¢ has not drawn any conclusion

OPEN-RESPONSE 4

What do they study. After Katie got all the answers she
should try to do them to see if it really works.

® does not know appropriate questions to ask

¢ does not understand how tc conduct a meaningful
sdentific study

* unable to respond in a meaningful way
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CGrade 8
SociaL Stupies Oren~IRESPONSE
Comon ITEMS

Open-response 2:
In the United States, peopie are sometimes freated unfairly because of the group to which they
belong.
o identify a group that has been treated unfairly because of sex, national origin, religion
or iace.
« Describe several ways in which this group has been treated unfairly throughout United
States history.

« Also describe several ways in which people have tried to comect these problems.

Operi-response 3:
New York City, as of 1990, had a populatson of 7,322.564. Shelbyville, Kentucky, at the same
time, had a population of 6,238.

o What are SEVERAL opportunities psopie from a large urban center would ciaim they

- vulsq
have that peopie from rural areas do not have?

o How would people from: the rural areas probably argue against those claims?

e What are scme problems thai people from the two types of ccmimunities would have
in common?

Cpen-response 4:
The shaded areas on the maps below indicate the extent of rain forests at two different times
in the last 50 years.

« Describe several changes that have taken place in the rain forests that explain the
differences between the maps.

e Why have these changes been occurring?

Extent of Tropical
Rain Forest — 1940




— DISTINGUISHED LEVEL —
Student Response Samples*

Students at this level demonstrate the ability to make interpretations, draw conclusions, summarize,
analyze, and evaluate information, and provide logical arguments in support of a position based on
their understanding of social studies knowledge and concepts. They can clearly communicate ideas
and often “go beyond” what is asked for in a question by incorporating as many relevant ideas,
information, and examples as possible.

OPEN-RESPONSE 2

We should take a lesson from the Japanese. They have risen from the ashes of WWII, and have
become a werld power. But instead, Americans choose to insult them.

The Japanese have been discriminated against because of WWII and Pearl Harbor. They have been
riduculed because they are buying American companies. Most recently, we have had a name-calling contest
with them since their prime minister said that American workers were “lazy and illiterate.”

Unfortunately, we have not done much to combat discrimination of the japanese. But if we don't

like what they are doing by buying America, we must do something about it, and not by badmouthing
them.

* discusses group that has been discriminated against as well as the ways discrimination has
occurred

¢ gives one possible solution for solving problem of discrimination

OPEN-RESPONSE 3

People who live in urban areas have distinct advantages over rural areas in some cases. have
ready access to jobs, banks, theatre, and almost anything else. There are more jobs available, and they
have better education.

However, in small towns, you know just about everyone, there is less crime, and your voice can
be heard more in politics.

Unfortunately, we share some of the same problems: drug abuse, child abuse, kids who don’t want
to learn, and people who don't like each other. These are problems you will face anywhere you go.

¢ discusses advantages and disadvantages of bcth urban and rural areas
¢ gives several problems that are common to both urban and rural areas

OPEN-RESPONSE 4

Every day, we lose hkundreds of acres of tropical rain forest. Over 50 years, we have wiped out
a lot of animals and their habitat. The lund on the maps has been cleared. There are several reasons why.
First is for farming. But, the soil in the rain forest is poor, and it can only support crops for a few
years. Farmers must clear more land. Second is for building homes. Third, many forests are being cut
down for their expensive woods, like ebony, teak, and mahogany. We must stop clearing rain forests. We
are killing animals and robbing ourselves of a wonderful treasure.

¢ gives accurate description of maps
¢ discusses reasons for the disappearance of the rain forests
¢ discusses problems that deforestation creates
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— PROFICIENT LEVEL —
Student Response Samples

Proficient students can demonstrate an understanding of sodal studies concepts and/or issues
and generate a coherent discussion based on them. Students may be able to draw plausible conclusions
in light of their social studies knowledge, but may not be able to provide adequate support for their

OPEN-RESPONSE 2

The Native Americans have always been treated wrongly. Back during those first years of our country,
settlers took their land from them, destroyed their camps, killed the Indians’ source of food and waged
an unrightful war against them. The Native Americans, once roaming the whole nation, were forced to
live on small reservations. At the beginning, there were men that werned Spain of the wrongs committed
against Indian. Since then, there have been people protesting against it, even during the seitlers’ days.
There were never enough, though and that should be our greatest shame.

¢ indicates an understanding of a group that has been treated harshly and provides the reasons
e gives historical basis for the answer, but is minimal in its breadth and scope

OPEN-RESPONSE 3

There would be better schooling, more culiural centers, more opportunities for people to become involved
with activities. This would all kappen because there are more people, more reeds, and more tax money.
Rural people may feel that since there are less students, teachers may spend more time with the children.
They may feel that their cultural centers may be fewer in number, but betier in content. They may feel
that the opportunities for the activities would be better handled because there are less people to handle.
Both communities would have to worry about crime, pollution, and homeless people.

* indicates a knowledge of advantages and disadvantages associated with urban nd rural living,
with some inaccuracies

OPEN-RESPONSE 4

The rain forests have definitely been shrinking. Every year thousands of acres are being desiroyed. Trees
ave cut down and land cleared and with it all, habitats for as yet unknown species. Plants that couid
produce life-saving medicines are being killed. The rain forests are cleared because of many reasons. The

inhabitants of S.A. need land to grow crops, lumber to sell, end animals to export for pets. It all comes
down to the basic role of money.

e shows an understanding of, reasons for, and effects of deforestation




— APPRENTICE LEVEL — !
Student Response Samples

A student at this level displays some understanding

— NOVICE LEVEL —
Student Response Samples

A student at s level is unable to clearly communicate

of social studies concepts. The student may clearly important ideas that would indicate an understanding
communicate some accurate knowledge, but a thorough of social studies concepts. Discussion of social studies
understanding is not apparent. An apprentice level issues at this level may be purely recall of fact with no
student is beginning to incorporate facts with processing strategy for processing the information coherently.

skills to develop a clear response.
OPEN-RESPONSE 2

OPEN-RESPONSE 2

I think mainly in our history blacks have been treated
unfairly. During colonial times many blacks were being

Sex is not all unfairly and pluse is you think sex is
unfairly. It is to alot of young boys and girls. They
shouldn’t be talking about sex anyways:

used as slaves. During the 40's, 50°s, and 60's many
blacks were put under public humiliation under segregation
and the lack of basic rights that the whites had. During
the years black leaders like Martin Luther King jr and
Malcolm X have stood up for black right and are probably
the main reasons why blacks have the same rights today
as everyone else.

e fails to identify a group that has been treated
unfairly
¢ shows minimal understanding of the question

OPEN-RESPONSE 3

e indicates some insight as to ways in which a group
of people have been treated unfairly

¢ provides minimal description of how people have
tried to correct the problem

They both have people and schools and jobs maybe the
school work is I don’t know. i go to Dayton. New York
City has more people.

* implies that problems have been resolved

OPEN-RESPONSE 3

People from a large urban center would claim that they

¢ lacks any attempt to compare and contrast char-
acteristics of urban and rural areas

OPEN-RESPONSE 4

have easier access to things like shopping centers and food
markets. They would say that they have a special closeness
with their neighbors and that they could trust them.

In 1340 there is a lot of rain forests that In 1988 has
less rain forest

People from a rural area would prepably say that in a
city they have more crimes and it's dangerous to walk
the streets at night, but in the country is safe and quiet.
They might have fire and theft problems alike.

e generally lacks explanation and insight
e gives some ways in which urban and rural areas
are both alike and different

OPEN-RESPONSE 4

There are many changes that have occured in the rain
forest. Everyday men are bulldozing and burn down
rainforests just for lan to raise cattle on. Many companies
are doing the same thing but using the land for apartment
houses, shopping centers, and other odd sources of
buildings. These changes mainly have been occuring
because the population is steadily increasing in South

America. With the rise in population they need more land
to live on.

e indicates some understanding of why the rain
forests are shrinking
e gives possible reasons but little explanation

* makes a statement in reference to the change that
has taken place in South American rain forest
regions

e no attempt to cite causes or effects of rain forest
loss

]
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Advanced Placement Program

1992 Mathematics:
Free-Response Scoring Guide and Sample Student Answers

Calculus AB — Calculus BC

“Message to Teachers,” sample student responses, scoring guides for question 1 of the

1992 AP Calculus AB Examination, and “Reminders for Secondary School Teachers” are
reproduced here.

The Advanced Placement Program is a cooperative educational endeavor sponsored by
the College Board and administered by Educational Testing Service. The program serves three
groups: students who wish to pursue college-level studies while still in high school, high schools
that wish to offer these opportunities, and colleges that wish to encourage and recognize such
achievement. The Program provides materials describing college-level courses to participating
high schools and the results of examinations based on these courses to the colleges of the
students’ choice. Participating colleges, in turn, grant credit and/or appropriate placement to
students who demonstrate qualifying performance on the examinations.

Except for Studio Art — a portfolio assessment — the AP Examinations are approxi-
mately 50 percent free-response (essays, problems, programs, taped performances, etc.).
Course descriptions, teachers’ guides, released examinations, free-response guides, student
guides, and other curricular materials are available in art, biology, chemistry, computer
science, economics, English, French, German, government and politics, history, Latin, math-
ematics, music, physies, psychology and Spanish. Throughout the country, in all of these

disciplines, teacher development workshops are available year-round and week-long institutes
are available in the summer.

For more information, contact:

Advanced Placement Program
Mail Stop 85-D

Educational Testing Service
Rosedale Road

Princeton, NJ 08541

These materials were reproduced with the permission of the College Board and Educational
Testing Service.

Iy
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Dear Teacher:

This Guide is an attempt to remove the mystery of how AP Mathematics free-response questions are
scored.

As you probably know, AP Examinations are created afresh each year by faculty development commit-
tees and Educational Testing Service (ETS) test development specialists. All the committee members
teach calculus in colleges, universities, and secondary schools. The multiple-choice questions are
pretested in college calculus classes: they are then analyzed and scored so that the committee is able to
judge their suitability for inclusion in the final examinations that AP students take each May.

The scoring of the free-response questions takes place during June at the AP Reading. Before the
faculty consultants — college and AP teachers from around the country — gather at the Reading, the
chief faculty consultant, Professor Raymond J. Cannon of Baylor University, together with the two
examination leaders, prepared the first draft of the free-response scoring guides at Clemson University
in South Carolina before the arrival of the 40 table leaders. The scoring guides were refined after the
table leaders scored the full range of sample responses. Using the agreed upon scoring guides and
sample papers, the table leaders trained the 322 faculty consultants who arrived at Clemson on

June 13. After the training, using the samples, faculty consultants were ready to score actual student
responses. Throughout the Reading, the table leaders continuously monitored the faculty consultants,
checking their scores and discussing particular student responses with them. Over the course of six
days, 77,508 Calculus AB papers and 15,639 Calculus BC papers were read.

To arrive at a total grade. the scores for each question given by faculty consultants were weighted and
combined with the multiple-choice scores. Armed with statistical data about student performance, the
apparent ability of the student group, and past score distributions. the chief faculty consuitant set the
grade “‘cut points” after consulting with ETS and College Board staff.

This Guide illustrates the range and quality of student work. For each free-response question from the
1992 AP Mathematics Examinations. the chief faculty consultant has provided a general comment and
an observation about the performance of the candidates. Next you will find the scorizg guides. Prob-
ably most useful in your work will be the actual student responses and the chief faculty consultant’s

comments on those responses explaining why they merited the scores they received. National grade
distributions follow. along with information about how to interpret them.

We hope this publication will be a valuable aid to you in your teaching.

%‘2 %
Wade Curry. Director
Advanced Placement Program
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L.
THE 1992 AP CALCULUS AB EXAMINATION

Free-Response Questions, Scoring Guides, and Sample Student Answers

Question 1

This opening problem requires some basic analysis of a polynomial graph. Students should have
answered Part (&) by considering the sign of the first derivative, noting that it remains negative on both
sides of the critical point at 0. Part (b) was to be answered by considering the sign of the second

derivative. In Part (c). students had to indicate that horizontal tangent lines occur at all three critical
points, including the “shelf” point at x =0.

A favorite technique for analyzing the sign of f'(x) and f"”(x) is through a “sign chart.” Students

were required to have labeled such charts clearly, and to indicate what information was being used to
draw their conclusions.

I. Let f be the function defined by f(x) = 3x> — 5x* + 2.

(a) On whatintervals is f increasing?
(b) On what intervals is the graph of f concave upward?

(c) Write the equation of each horizontal tangent line to the graph of f.

Solution Scoring Scale

Points (See Footnote)

,

(@) f(x) = 15x* = 15" = 15y (xv" = D I f(x)
Signof f* + - | - - I:  Analyzes sign of /'(x) or
' ; 39 e -«
-1 0 1 explicitly sets student’s
Answer: f is increasing on the fxr>0
intervals (—x.—1]and [l. ») [ 1+ Answer
(b)Y /"(x) = 60x* — 30x = 3002y - 1) [ 1 17 (x)
Signof f/ - - - - I:  Analyzes sign of f“(x) or
f ; 34 o .
| . I explicitly sets student’s
v2 NE £(x) >0
| 11 Answer

Answer: on <~‘

and on (—L ‘f.)
9
AV

Footnote: Whenever ponts are deducted lor spectlic ermon as dénoted 1n < >, students cannat lose more pornts thun the number ¢t points indicated tor
that part 1n the sconng scale.

Copyaght © 1992 by Educanional Testing Service. Al nghis reserved.
Princeton. N.J 08541
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(©) f(x)=0 when x = —1.0.1 (1. Solves student’s f'(x) = 0

Xx==l=2f(x)=4:y =4 < —1 > fewer than 3 solutions
SO)Y=2.p =2 33 1. One answer
f)y=0;,y=0 1: Al other consistent answers

(must be at least one)

Note: For "arswer only,” maximum 2 of 3
ifno f*

Student Response
1. Let f be the function defined by f(x) = 3x° — 5x3 + 2.
(@) On what intervals is / increasing?
£Ux) = |€x-15x*
LX)z Isx*(x T 1)
crit cal values
jex>(x*-1) =0

X= O)x: t x="}

-,f/(x) .f(x) fs
"~ 00,1 + inereasing  L£(-2) = (0(3)

’ — . Py IS,
Ciy0) decreasinsy £ CEY= 2)

L/_O; ') - de,c\—ecksl‘vﬁ 4‘/(—1;_) :-';5(':3)

(hm) |+ (nereasing ¢ (292 4 6(3)

(=) is ;\crc.a.s;r\f) o (-, =Y V(1,+2)

)
o




(b) On what intervals is the graph of f concave upward?
L) ¢Ox*-30x
£7(x)= 20+ (&x*-Y)

Yecs ble fr:a{/klt.“, ol T ALleto~

:ZX ZLxL-A 0-—0

-}

xzo x: F= X° =

.P((X) -FCX) s foncave

ée g ’
( J ‘1-») — Ao vwion—s £ /(-‘) ) S ~Lot+30= -30
(:é-) o) + Yaryd - | - "@O & - 1S
~ ' wpwarels T (—:: - +1S = =
‘e
e ?—L) —_ Avwwmoarels A ”CJ:;) z %9 - ="
(Fo==) | + ‘ ‘“P”C\fc(;s _

L) T

= Cencave wpwaral ‘e 0,\(\[_ )O) u( ) *tc)

(c) Write the equation of each horizontal tangent line to the graph of f.
cvriticaf valuwzs at x=o, x=-i, Xz
Plod= 2 p-=4y  rr=o

l\0r| ontal ‘La,\—aé,z,v\;(- liu_s. at -

y':—l, 3:'41 Y

\
o)

Comment: In Parts (a) and (b), note how clearly this student communicates by first labeling the sign
charts of f' and f" and then showing the corresponding conclusions about the behavior of f. Because
of this clarity, faculty consultants were not confused when the student wrote the two “prime™ signs for
f" so close together that they may appear as one. The student is not penalized for the grammatical
error in Part (c). using “‘at” rather than “are.” Similarly, the student’s answer to Part (a) is technically
incorrect, since f is not increasing on the set that is the union of these two intervals. However. because
the question asked for the intervals, the union sign was interpreted as “and on™ ana credit was
awarded. The score for this solution is 9.
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Student Response

I. Let f be the function defined by f(x) = 3x5 — 5x3 + 2. ©

(@) On what intervals is f increasing? 8

e —
TN =19%4 - 15%x - \ t ;
15%2(x2-1) 7O oo |9
\ﬁ\:(2 20 )
T 70) viea pris
vyl ~LOy

X >TV N
1 1s 'nwzmsma (1,01 ond. [1)e0]

(b) On what intervals is the grapn of f concave upward?

CY)‘]SXQ' 5\(& ‘ Ca
‘f“Cﬂ) LONG = 30%  PS OF IMEE On

Box (3 X2 ~1) o, j'.mz_
30X >0 \
%70 (
;Xz -\ >0 o
2) \/2- f | 1/ "/,2.
er{ R 5
T iﬁl . —
z 7 WU ancowvg Lo |

\_ 0t CI% gl ardTs oon




(c) Write the equation of each horizontal tangent line to the graph of f.
LN) = ByS Bx>2 q

— oy 2 = -
LU= = |IXA- 15X =0*

B -1 =0
XK= =1
=0

Comment: In Part (3), this student showed algebraically that f'(x)> 0, but faile i to solve that inequal-
ity correctly. In Part (b), he or she managed, through some algebra that by itself appears suspicious, to
solve the desired inequality correctly. Note how the student used sign charts without indicating what
they mean, making it impossible to assign partial credit if the answer had been incorrect. In Part (c),
the student missed the first of the three points available because the answers were crossed off.
Historically, a penalty has been assigned for crossing off correct work, and here that penalty amounted
to one point. In the future, crossed off work will not be scored. The score for this solution is 5.

e
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Reminders for Secondary School Teachers

AP Examinations are designed to provide accurate assessments of achievement when the results are
used properly. Any examination has limitations, however. especially when used for purposes other

than those intended. Presented below are general and specific suggestions for teachers to aid in the use
and interpretation of AP grades.

AP Examinations are develuped and evaluated independently of each other. They are
linked only by common purpose, format, and method of reporting results. Therefore.
comparisons should not be made between grades on different AP Examinations. An AP
grade in one subject may not have the same meaning and interpretation as the same AP

grade in another subject, just as national and college standards vary from one discipline to
another.

AP grades are not exactly comparable to college course grades. The AP Program conducts
research studies every few years in each AP subject to ensure that the AP grading standards
are comparable to those used in colleges with similar courses. In general, these studies
indicate that an AP grade of 3 is approximately equal to a college course grade of B at
many institutions. At some other institutions, an AP grade of 3 is more nearly comparable
to a college course grade of C. These are only generalizations. however. The degree of
comparability of an AP grade to a college course grade depends to a large extent on the
particular college course used for comparison.

The confidentiality of candidate grade reports should be recognized and maintained. All
individuals who have access to AP grades should be aware of the confidential nature of the
grades and agree to maintain their security. In addition. school districts and states should
not release data about high school performance without the school's permission.

AP Examinations are not designed as instruments for teacher or school evaluation. A large
number of factors influence AP Exam performance in a particular course or school in any

given year. As a result. differences in AP Exam performance should be carefully studied
before attributing them to the teacher or school.

Where evaluation of AP students. teachers. or courses is desired. local evaluation models
should be developed. An important aspect of any evaluation model is the use of an
appropriate method of comparison or frame of reference to account for yearly changes in

student composition and ability. as well as local differences in resources. educational
methods. and socioeconomic factors.

The “Report to AP Teachers™ can be a useful diagnostic tool in reviewing course results.
The report identifies areas of strength and weakness for each AP course. This information

may also help to guide your students in identifying their own strengths and weaknesses in
preparation for future study.

Many factors can influence course results. AP Exam performance may be due to the degree
of agreement between your course and the course defined in the relevant AP Course
Description, use of different instructional methods. differences in emphasis or preparation
on particular parts of the examination (e.g., writing and organizational skills). differences
in pre-AP curriculum. or differences in student background and preparation in comparison
with the national group.

o
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“Performance Assessment”

Education Research Consumer Guide,

Number 2, November 1992

This guide to performance assessment, produced by the U.S. Department of Education,
defines the topic and provides some basic information including what the research says, the
cost of performance assessment, and provides some examples of successful strategies and
programs. People to contact for more information are also listed.

Education Research Consumer Guide is a new series designed for teachers, parents, and
others interested in current education themes. Jacqueline Zimmermann is the editor. It is
published by the Office of Research, Office of Educational Research and Improvement, U.S.
Department of Education.
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Performance Assessment

What is it? Performance assessment, also known
as alternative or authentic assessment, is a form of
testing that requires students to perform a task rather
than select an answer from a ready-made list. For
example, a student may be asked to explain histori-
cal events, generate scientific hypotheses, solve
math problems, converse in a foreign language, or
conduct research on an assigned topic. Experienced
reters—vither teachers or other trained staff—then
judge the quality of the student’s work based on an
agreed-upon set of criteria. This new form of as-
sessment is most widely used to directly assess

writing ability based on text produced by students
under test instructions.

How does it work? Following are some meth-

ods that have been used successfully to assess
performance:

K Open-ended or extended response exercises
are questions or other prompts that require stu-
dents to explore a topic orally or in writing.
Students might be asked to describe their obser-
vations from a science experiment, or present
arguments an historic character would make con-
cerning a particular proposition. For example,
what would Abraham Lincoln argue about the
causes of the Civil War?

§ Extended tasks are assignments that require sus-
tained attention in a single work area and are
carried out over several hours or longer. Such
tasks could include drafting, reviewing, and re-
vising a poem; conducting and explaining the
results of a science experiment on photosynthe-
sis; or even painting a car in auto shop.

0 Portfolios are selected collections of a variety of
performance-based work. A portfolio might in-
clude a student’s “best pieces” and the student’s
evaluation of the strengths and weaknesses of
several pieces. The portfolio may also contain
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some “works in progress” that illustrate the im-
provements the student has made over time.

These methods, like all types of performance assess-
ments, require that students actively develop their
approaches to the task under defined conditions,
knowing that their work will be evaluated according
to agreed-upon standards. This requirement distin-
guishes performance assessment from other forms
of testing.

Why try it? Because they require students to
actively demonstrate what *hey know, performance
assessments may be a more valid indicator of stu-
dents’ knowledge and abilities. There is a big dif-
ference between answering multiple choice
questons on how to make an oral presentation and
actually making an oral presentation.

‘More important, performance assessment can pro-

vide impetus for improving instruction, and in-
crease students’ understanding of what they need to
know arid be able to do. In preparing their students
to work on a performance task, teachers describe
what the task entails and the standards that will be
used to evaluate performance. This requires a care-
ful description of the elements of good performance,
and allows students to judge their own work as they
proceed.

What does the research say? Active learn-
ing. Research suggests that learning how and where
information can be applied should be a central part
of all curricular areas. Also, students exhibit greater
interest and levels of learning when they are re-
quired to organize facts around major concepts and
actively construct their own understanding of the
concepts in a rich variety of contexts. Performance
assessment requires students to structure and apply
information, and thereby helps to engage students
in this type of learning.
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Curriculum-based testing. Performance assess-
ments should be based on the curriculum rather than
constructed by someone unfamiliar with the particu-
lar state, district or school curriculum. This allows
the curriculum to “drive” the test, rather than be
encumbered by testing requirements that disrupt
instruction, as is often the case. Research shows that
most teachers shape their teaching in a variety of
ways to meet the requirements of tests. Primarily
because of this impact of testing on instruction,
many practitioners favor test ieform and the new
performance assessments.

Worthwhile tasks. Performance tasks should be
“worth teaching to”; that s, the tasks need to present
interesting possibilities for applying an array of
curriculum-related knowledge and skills. The best
performance tasks are inherently instructional, ac-
tively engaging students in worthwhile learning ac-
tivities. Students may be encouraged by them to
search out additional information or try different

approaches, and in some situations, to work in
teams.

What does it cost? These positive features of
performance assessment come at a price. Perfor-
mance assessment requires a greater expense of
time, planning and thought from students and teach-
ers. One teacher reports, “We can’t just march
through the curriculum anymore. It’s hard. I spend
more time planning and more time coaching. At
first, my students just wanted to be told what to do.
I 'had to help them to start thinking.”

Users also need to pay close attention to technical
and equity issues to ensure that the assessments are
fair to all students. This is all the more important as
there has been very little research and development
on performance assessment in the environment of a
high stakes accountability system, where adminis-
trative and resource decisions are affected by mea-
sures of student performance.

What are examples of successfdl strate-
gies and programs?

§ Charlotte Haguchi is a third- and fourth-grade
teacher at Farmdale Elementary School in Los
Angeles. Regarding assessment and instruction
as inseparable aspects of teaching, Ms. Haguchi
uses a wide array of assessment strategies to
determine how well her students are doing and to
make instructional decisions. She uses system-
atic rating procedures, keeps records of student
performances on tasks, and actively involves stu-
dents in keeping journals and evaluating their

o own work. Ms. Haguchi can be seen in action

F Mc‘along with other experts and practitiongrs in the

IToxt Provided by ERI

videotape Alternatives for Measuring Perfor-
mance by NCREL and CRESST. (See Jeri
Nowakowski and Ron Dietel, below.)

1 William Symons is the superintendent of Alcoa
City Schools in Alcoa, Tennessee. Seeking
higher, more meaningful student standards
through curriculum reform, Dr. Symons works
with school staff and the community to create a
new curriculum focused on standards and an as-
sessment linked to the curriculum. Comments
and advice from Dr. Symons and other practitio-
ners and experts are available on the audiotape
Conversations About Authentic Assessment by

Appalachia Educational Laboratory. (See Helen
Saunders, below.)

B Ross Brewer is the director of planning and policy
development in the Vermont Department of Edu-
cation. Vermont is assessing fourth- and eighth-
grade students in writing and mathematics using
three methods: a portfolio, a “best piece” from
the portfolio, and a set of performance tasks.
Other states that have been very active in devel-
oping and implementing performance assess-
ments include: California, Arizona, Maryland,
New York, Connecticut, and Kentucky. (See Ed
Roeber and state officers, below.)

Where can | get more information?

W. Ross Brewer

Planning and Policy Department
Vermont Department of Education
Montpelier, VT 05602
(802)828-3135

Carolyn D. Byrme

Division of Educational Testing

New York State Education Department
Room 770 EBA

Albany, NY 12234

(518)474-5902

Dale Carlson

California Department of Education
721 Capitol Mall

Sacramento, CA 935814
(916)657-3011

Don Chambers

National Center for Research in Mathematical
Sciences Education

University of Wisconsin at Madison

1025 West Johnson Street

Madison, WI 53706 55

(608)263-4285
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Ron Dietel

National Center for Research on Evaluation,
Standards, and Student Testing
(CRESST)/UCLA

145 Moore Hall

405 Hilgard Avenue

Los Angeles, CA 90024-1522

(310)206-1532

Steven Ferrara

Program Assessment Branch
Maryland Department of Education
200 West Baltimore Street
Baltimore, MD 21201
(410)333-2369

James Gilchrist

New Standards Project

Learning, Research and Development Center
3939 O’Hara Street

Pittsburg, PA 15260

(412) 624-8319

Paul Koehler

Arizona Department of Education
1535 West Jefferson

Phoenix, AZ 85007
(602)542-5754

Kate Maloy

National Research Center on Student
Learning/LRDC

3939 O’Hara Street

Pittsburgh, PA 15260

(412)624-7457

Joe McDonald

Coalition of Essential Schools
Brown University

Box 1969

Providence, RI 02912
(401)863-3384

Jeri Nowakowski

North Central Regional Educational Laboratory
(NCREL)

1900 Spring Road, Suite 300

Oak Brook, IL. 60521

(708)571-4700

Edward Reidy

Office of Assessment and Accountability
Kentucky Department of Education

19th Floor Capital Plaza Tower

500 Mero Street

Frankfort, KY 40601

(502)564-4394

Douglas Rindone

Division of Research, Evaluation and Assessment
Connecticut Department of Education

Box 2219

Hartford, CT 06145

(203)566-1684

Ed Roeber

Council of Chief State School Officers
1 Massachusetts Avenue NW

Suite 700

Washington, DC 20001-1431
(202)336-7045

Larry Rudner
ERIC Clearinghouse/AIR

3333 K Street NW
Suite 300

Washington, DC 20007
(202)342-5060

Helen Saunders

Appalachia Educational Laboratory
1031 Quarrier Street

P.O. Box 1348

Charleston, WV 25325
(304)347-0400

by David Sweet

This is the second Education Research
CONSUMER GUIDE—a new series published for
teachers, parents, and others interested in current
education themes.

OR 92-3056

ED/OERI 92-38

Editor: Jacquelyn Zimmermann
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An Open-Ended Exercise in Mathematics: A Twelfth Grade Student’s Performance
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Reprinted, by parmission, from A Question of Thinking: A First Look at Students' Performarice on Open-ended Questions in
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“A Look at a Middle School Portfolio”

Arts PROPEL: A Handbook for Visual Arts

Arts PROPEL is an approach to education that has evolved in the visual arts, music,
and imaginative writing at the middle and high school levels. The project grew out of a commit-
ment to develop non-traditional models of assessment appropriate for students engaged in

‘ artistic processes. Its larger goal is to find means to enhance and document student learning in
| the arts and humanities. Supported by the Arts and Humanities Division of the Rockefeller
Foundation, PROPEL was developed and field-tested during a five-year period from 1986-
1991 by researchers at Harvard Project Zero and Educational Testing Service working in close
collaboration with teachers and administrators in the Pittsburgh public school system.

For information on Arts PROPEL, contact:

Drew Gitomer

Mail Stop 18-R

Educational Testing Service
Rosedale Road

Princeton, NJ 08541
609-734-1528

For publications, contact:

Marilyn Ispanky

Mail Stop 37-B

Educational Testing Service
Rosedale Road

Princeton, NJ 08541
609-734-5073

These materials were reproduced with the permission of Educational Testing Service.
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ARTS PROPEL:
A HANDBOOK FOR VISUAL ARTS

C

This handbook was prepared by Allison Foote, Drew Gitomer, Linda Melamed, Elizabeth
Rosenblatt, Seymour Simmons, Alice Sims-Gunzenhauser, and Ellen Winner, with the help
of teachers and administrators from the Pittsburgh Public School System.

Arts PROPEL Handbock Series Editor: Ellen Winner
This handbook was co-edited by Ellen Winner and Seymour Simmons.
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A LOOK AT A MIDDLE SCHOOL PORTFOLIO

Janelle Hirschkopf was an 8th-grader in Pam Costanza’s class at Rogers Schooi for
the Creative and Performing Arts in Pittsburgh. Pam Costanza teaches in what might be
considered an ideal environment for developing a PROPEL approach to art education. She
is surrounded by supportive colleagues and administrators who share her belief about the
importance of art in education and who, in many cases, are similarly involved in PROPEL.
The students in her classes are also unusual in that, by the time they enter the sixth grade,
they have made a serious commitment to the study of art. They attend art classes during
their entire three years at Rogers. Sixth graders take art for a 40 minute period two to four
times per week. Seventh and eighth graders attend classes four days a week, and spend
three consecutive periods, or two hours and fifteen minutes each day, in art. Seventh and
eighth graders alternate regularly throughout the year between classes in two-dimension.l
media taught by Pam and classes in ceramics taught by an adjunct teacher.

The portfolio shown here begins with two of the many sketches Janelle did as
weekly homework assignments. Figure 7.5 shows her first sketch, a drawing of a porcelain
figurine. The figure is rich in detail and challenging in terms of its proportions and surface
qualities. In later drawings, Janelle continued to focus on rendering details and surface
qualities, but now concerned herself with more subtle issues of texture and tone as she
began to “blow-up” small objects to several times their natural size (see Figure 7.6).

!

Figure 7.5 Figure 7.6
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When asked in her end-of-term self evaluation which works she felt were
particularly successful, Janelle said:

Pencil drawings are what I'm the most successful with. I've been
using pencils basically all my life. Ican really create some great stuff
with it when I want to because I know what I'm doing when it comes
to that kind of medium.

She felt that her most frustrating experience was a watercolor assignment done around the
same time as Figure 7.6. The frustration was due to feeling that she was unable to control
the medium.

The first in-class two-dimensional domain project was a portrait unit. Building on
portrait drawing experiences from previous years, this project was structured to help
students learn to do portraits using a variety of styles and media. Students started with a
series of three-minute line drawings, using felt tip-pens and drew the person across the
table from them. Students made a blind contour drawing, a drawing using only circular
lines, and a drawing using only straight lines made with the help of a ruler (see Figures 7.7,
7.8and 7.9).

Figure 7.7 Figure 7.8
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Figure 7.9 Figure 7.10

For each drawing, students made entries in their journals about how they felt about
the drawing and the assignment. After all three drawings were done, they were put on the
board to critique and discuss. A fourth drawing was then begun, initialiy using the ruler
again to define the contours, then using oil pastels to paint in the face with “expressionist”
tints that portrayed the person’s personality. (Figure 7.10).

The completed oil pastels were put on the board for further discussion. At the end
of the project, students looked at a series of Cubist and Expressionist portraits by Picasso,
and were asked to discuss their portraits in comparison to those by Picasso.

The portrait project resumed, after several weeks spent on another assignment, with
portrait drawings done in conte crayon and self-portraits done in pencil (see Figures 7.11
and 7.12). These were also critiqued in class. Before starting a final portrait drawing,
students looked at and discussed portraits by artists with very different styles: Botticelli,
Filippino Lippi, Vermeer, Rembrandt, Cassatt, Van Gogh, Modigliani, and Picasso.
Students selected one or more artists as models, and created a portrait or self-portrait using
the model as inspiration. Students could choose any of the media they had used during the
project. As they began work, students recorded in their journals the objectives of the
project, their chosen artist(s), subject, and media. These entries were accompanied by an
explanation for the various choices.




Janelle wrote as follows:

I am going to do a self-portrait in colored pencil... because I want to
learn how to use color to make portraits more interesting. The reason
why I'm doing myself is because,if I want to express myself in any
certain way by reficcting my personality, I know more about me, than I
know about other people in this room.

The style will resemble Botticelli’s technigue because I like how he
makes his models pose. I had to change my medium to pastels. It is
going to be more of a challenge but I guess it will make this project
more exciting. I'm doing it from shoulder up so you can focus your
attention mainly on the face, and since I'm starting a new medium it
would hold me back to worry about the body on top of a new
medium...In the background I'm going to put in deep blue sky with lots
of clouds simply because I'm a daydreamer. I love to just sit around
doing nothing but I am thinking and dreaming.

Figure 7.11 Figure 7.12

After doing the portrait, students :ritique their work in light of the assignment and
their intentions (see Figure 7.13). These comments are summarized in the final portfolio
review form.
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Figure 7.13

Although her teacher was pleased with the final self-portrait (above), Janelle was not.
When asked, in her final portfolio review, to select a work she felt was not completelv
satisfying, she chose this one, saying:

Idon’t think it is expressive enough. The main reason why I picked a
self-portrait is because I want.d it to reflect me. I thought I would be
able to show myself through art but I didn’t do too well.
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A series of diverse activities followed the portrait unit during the second half of the
year. Among these were a watercolor unit, a Native American project, and a project done
in conjunction with a social studies unit on “immigration and integration.” For the last
project, Janelle worked in collaboration with another student on a large pencil drawing

showing immigrants wearing the costumes of many cultures arriving at the port in New
York (Figure 7.14).

The final project for the year was determined by each student individuaily, the
primary requirement being that it draw upon material and concepts taught during the
year. For this assignment Janelle did another large drawing, this time, in pen and ink. The
title of the drawing was “Family.” (Figure 7.15)

Explaining her title, “Family,” Janelle said:

Because that's what it is. Ididn’t want to say “the funeral” because
then people won't be able to make up their own story to it. So with,
say, just “family” you can come up with many different opinions and
stories.
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Figure 7.15

Commenting on her weaknesses, Janelle writes:

Everything blends in with other things around it. I'm taking too long.
I can'’t get all of the shadows to make sense.

About her strengths, she writes:

The people look like people except the girl in the chair has a beard. The
stained glass windows’ shades all look right. I managed to get
patterns done easily, like on the window seat, and the wallpaper.
Usually everything would be different, but these all are the same.
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JANELLE’S JOURNAL

In Janelle’s journal are her drawings, along with her comments, and observations,
reflecting her present and future concerns as an artist. She also included pictures and
writings that inspired her, such as cut out images of faces from magazines, antique post-
cards and photographs inherited from an elderly neighbor, and lengthy articles on
portraiture and costumes apparently xeroxed from an encyclopedia. There are also
extensive drawings and quotes taken from a book on anatomy. Although many of these

images were eventually used for class projects, they were initially selected just because they
intrigued Janelle.

Other drawings in the journal include sketches and cartoons which show a lighter
and freer side of the student artist than one might expect looking at her class work (see
Figure 7.16 (cat) and Figure 7.17 (cartoon). But also evident is a deep sensitivity to art and

experierce, captured in reflections on her work and in observations such as thcse cited in
the box on the next page.

Pam collects the journals once each grading period and writes extensive comments,
often in response to the student’s observations.

oo LGTN g, M Hay
Coms LA serr | Shgae/
Il Uit 'L’}gt/ 3‘-‘-”" -ﬂ\’_ /' a7 /.
N SR DU Lot foe
! L Ll Flewr paatl,
i ) ~odl.
! 7
. fid ey,
e Ly k Cgf{.”
K x i \..'. 1 . ¥
: 2 N K‘ -
i . - -"s\:'_\ -~
’ . :%':’ . { /
N e
P .
/;, %
LRI
‘.;.\ t e
. - L g
e N
AT T !/J :
/.,~ .,.L,-." '_4_6_ A .
. ALy = S
Y N ":.‘“ 5 ’:’f;- ,}._b‘[_/__-{‘ ,:?:"
. e
i — )
Figure 7.16 Figure 7.17

70 BEST GOPY AYAILABLE




A PAGE FROM JANELLE'S JGURNAL

October 23, 1990. Sometimes, I don’t think I'll ever fully
understand what Art is. There is so much of it and it comes in
so many different forms and appearances. Lots of it is beautiful
and lots of it is ugly. Many different feelings come with it, from
graceful to clumsy, boring to shocking.

_ Art is everywhere and can be created from anything.
Whenever I am riding through the city at night, I see all the
buildings shining gloriously against the dark sky, the red tail
lights glowing in front of me, and the passing shadows that are
reflected from telephone poles, abandoned stores and other
objects that line the city streets, I think to myself “that would be
one of the coolist pictures in the world to be captured on
canvas.” Then there is the late afternoon scene. Maybe it just
stopped raining and the appearance of everything has been
grayed and misted. Bright warm mornings in the summer.

Cold, black winter nights when the stars appear so sharp they
cut through the sky.

Everything gives you different feelings and thoughts.
That's why I like to draw people so much. Everyone has its own
interesting personality and identity. Old people, young people,
black, white, short, fat, tall and skinny. Ihope that soon I will
become a good enough artist to capture every intricate detail on
my models. Ihope to give them personality, feelings, moods,
and appearances all with my pencil. But it will take a lot of
hard practice.

In response, Pam wrote:

These are beautiful and sensitive observations. “What
art is” is a question that changes constantly through
the years. That's why it’s a good idea to record each
year what you think it is and how it changes from time
to time.”




Assessment of Janelle’s Portfolio

Pam provided the following mid-semester evaluation of Janelle’s portfolio:

Prodyction: When comparing these two sketches (referring to Figures 7.5 and
7.6), one can see how Janelle’s drawing skills have improved. The sketch
done in September was of a porcelain figurine. It is meticulous, detailed, and
richly textured. The size of the sketch was the same as the object itself. The
January sketch is a more refined rendering of a pin, an object much smaller
than the drawing. Janelle has captured the smooth “buffed” metal and
“highlighted” the reflective part of the eyes, nose, lips, and end of the moon
which were highly polished, demonstrating a greater sophistication.

Reflection: InJanelle’s final portrait (Figure 7.13), she wanted it to express her
personality. Although she did a beautiful rendering, she was not pleased; it
did not accomplish her goals. There are many changes she would make that
would express her personality more accurately.

The following are some of Janelle’s comments about the changes
she would make which were excerpted from a Portfolio
interview with Pam:

“Ididn’t put enough feelings into it and I think I need to change the
background because I'd put more feelings into it . . . I could change the
pose a little bit . . . the skin’s too pale. It just looks possessed.
Everything stands out but the skin . . . I think I'd want to put more of
my body in it so I can have it show more of me, other than just my
head. Maybe a different face expression . . . I'd probably smile or
something.

The reason why I put the background in there is because I do daydream
a lot, but I don’t do that all the time. I have something more wild and
something more alive than just sitting there. I wouldn’t put shapes
because everybody puts shapes to express themselves. I'd have some
kind of weird scenery . . . and I'd want people in the background.

I wouldn’t make it so still. It just sits there and looks at you. It
doesn’t have anything to it. I'd make it more alive, put more colors
into it. Make it more colorful and bright . . . I'd have my hair flying
around everywhere.”

Perception: I think the body of Janelle’s work thus far has shown a keen sense of
perception of her environment, from the subjects she chose for weekly
sketches, to her self-portrait.
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Multiple Challenges

A Series of Questions Hlustrating the 1992
National Assessment of Educational Progress

This packet illustrates the diversity of the questions on NAEP’s 1992 mathematics,
reading, and writing assessments. Over more than 20 years, NAEP has consistently used con-
structed-response questions to augment the multiple-choice format — including hands-on tasks
in science and mathematics; literacy tasks involving newspapers, charts and tables, bus sched-
ules, and pay stubs; interviews in reading and lengthy writing tasks.

For more information on NAEP, write to:

PO Box 6710
Educational Testing Service
Princeton, New Jersey 08541-6710

o to:

Education Information Branch

Office of Educational Research and Improvement
U.S. Department of Education

555 New Jersey Ave., NW

Washington, DC 20208-5641
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Multiple
Challenges

A series of questions illustrating the

1992 National Assessment of
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it -
sing NAEF sciency

@
-
N

T

A

“+

LRIS BLST GOPY AVAILABLE




Multiple
Challenges

This packet iliustrates the diversity of the questions on NAEP's
1992 mathematics, reading, and writing assessments. We hope
that teachers will find it informative as they consider perfor-
mance assessment and develop their own classroom tests. As
with the entire NAEP, the sample questions presented herein

were developed with the thoughtful assistance of teaching pro-
fessionals.

NAEP is designed to present students with an array of innovative
tasks that make learning come to life. The range of challenges
on the assessment parallels the complexity of the future. Stu-
dents will be contemplating and adapting to new environmen-
tal conditions and mastering mathematical and technological
concepts and skills. They’ll be reading, discussing, and elabo-
rating on people and events in literature. They’'ll be organizing
and synthesizing volumes of information and using a variety of
informative and persuasive techniques to communicate.

During its 22-year history, NAEP has consistently used con-
structed-response questions to augment the multiple-choice
format — including hands-on tasks in science and mathematics:
literacy tasks involving newspapers, charts and tables, bus
schedules, and pay stubs; interviews in reading, and iengthy
writing tasks. The students invited to participate in the 1992
assessment will be asked to address a variety of thought-provok-
ing questions — giving policymakers and the general public
useful information on what American schoolchildren know and
can do.

Since the framework for NAEP assessments is periodically up-
dated to reflect current thinking in each field, NAEP's objectives
and reports are a valuable resource for teachers developing
instructional activities that are both innovative and intellectually
challenging. The 1992 NAEP (in mathematics, reading, and
writing) includes diverse performance tasks designed to exam-
ine student achievement in grades four, eight, and twelve.




The National Council of
Teachers of Mathematics has
set standards for mathemat-
ics education that suggest
students should be able to
use mathematics as a way to
solve practical problems, to
communicate mathematical
ideas to others, and to rea-
son properly. Using technol-
ogy in the classroom can
accejerate the pace of stu-
dent learning and help make
school mathematics more
like the mathematics people
use in their everyday lives
and on the job.

The NAEP mathematics as-
sessment — which requires
students to use calculators,
rulers, and protractors —
contains questions that
direct students to sketch,
measure, and manipulate
geometric figures; to repre-
sent algebraic equations
graphically; and to give brief
written explanations to sup-
port solutions to problems.
The framework for the as-
sessment is organized ac-
cording to mathematical
abilities and content areas.
The mathematical abilities
assessed are conceptual
understanding, procedural
knowledge, and problz2m
solving. The content areas
assessed are Numbers and
Operations;: Measurement:
Geometry: Data Analysis.

Statistics. and Probability:

and Algebra and Func-
tions.

The constructed-response
questions provide an ex-
tended view of students’
mathematical abilities that
cannot be measured using
multiple-choice questions.
These include the ability to
articulate mathematical

Mathematics

ideas, make estimates, de-
velop informal proofs, draw
figures, and generalize rela-
tionships.

The following are examples
of geometry tasks: number 1
for fourth grade; numbers 2,
3., and 4 for eighth and
twelfth grade; and number 3
for tweifth grade.

(The students would be given the
cut-out cardboard triangle drawn A
above and a straightedge.)

1. Piece A represents what geometric figure (shape)"

lsosee les driangle , isosceles rl?:h-\- Irianq
+rno.nq!e_ righ -\-na.nqle,

2. Name three geometric properties of piece A.

T4 hos 3 swdes (3anqgles>
s 2 QCbUO.L sides (2, egual- arq)es\)
1 has | Right anqle

3. Use piece A to show that the two figures below have
equal areas. You may use drawings, words, and

numbers in your explanation. Qec_es ?Eom

one QQUI‘C Gk
exactly oves

pieces.on the other Qqure>5c> afeas ase equal.




5. Use piece A to prove thit the area of the figure
below can be found by using the formula
A =72 h (b+c). You may use drawings, words, and
numbers in your explanation

s

/7\
|mi

| )

- - Each Oxec.e z"(__bols_g_rea_ibhﬂcf,qu&fs
m@sibb_ﬁ_bbj_bb_tﬁ_[btbim: )

L. piece. A £it
aclly inte the fiqure...

_ Thb+e] since. brb=c..

4. If the area of piece Ais 3, what is the area of
the figure below? Explain how you found your
answer. You may use drawings, words, and
numbers in your explaration.

NS

) - |
Yhe_area_is 17 sinze. the Yaure

s made up o Q:ur identical +ri angles
like A and. 4x3=)2,.
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Reading

Recognizing that readers involve
themselves differently with
different material, depending on
the kind of text and the purpose
for reading, the 1992 NAEP
reading assessment uses a
variety of passages to assess
specific kinds of reading. NAEP
examines performance in three
basic reading situations —
reading for literary experience,
reading to obtain information,
and reading to perform a task.
For example, we read novels for
literary experience, newspapers
for infermation. and instruc-
tional manuais to accomplish
tasks. As readers’ purposes
change, so do their approaches
to the material, even when
using the same text.

The assessment allows students
either 25 or 50 minutes to read
and respond to questions from
reading material drawn from
published sources. Within each
of the following situations,
certain reading abilities are
assessed - every reader needs
to draw on them to read effec-
tively.

* Building an understanding
of a passage includes forming
an initial, global understanding
of it. To assess this understand-
ing, NAEP asks constructed-
response questions like “What
does this passage say to you?”
or “What does the author think
about the topic discussed in the
paragraph?” Usually, the first

78
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question taps the reader’s initial
impression of the text; follow-up
questions deal with a more in-
depth understanding.

* Developing an interpreta-
tion goes beyond the initial
impression to seek more com-
plete understanding. Assess-
ment questions that measure
this ability include: “How does
this character change from the
beginning to the end of the
story?” or “What caused the little
girl to get angry?”

* Personal reflection and
response requires the student
to relate the text to personal
Knowledge or experiences.
Questions that require personal
reflection and response inciude
“How is this story like or differ-
ent from your experiences?” or
“What additional information
would you like to know about
this topic?”

* Demonstrating a critical

stance requires the student to
consider the text objectively. It
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involves evaluating, comparing
and contrasting, applying knowl-
edge, and understanding text
features such as the author’s
use of irony and the organiza-
tion of ideas. Some critical
stance questions require read-
ers to make connections across
parts of a text or between texts.
Questions that require a critical
stance include “What could be
added to improve the author’s
argument?” or “Poem A and
Poem B have ~imilar themes,
but how are they different?”

In 1992, NAEP is conducting a
special study of students’ ¢ral
reading skills cailed the Inte-
grated Reading Performance
Record (IRPR) - for a descrip-
tion, see Special Studies in
Reading & Writing in this
booklet.

The following are examples of
an eighth-grade reading tash to
assess informational expericnce
and a fourth-grade reading task
to assess literary experience.




The Constitution
of the United States

There is a building ir Washingwn, D.C., calied the Natoral Archives, where our

most valuzble historic d aad ials are stored, J and papess,
personai letvers, photos that date back to the dme whea pborography was invented—
these are some of the Aschives' i impormnt ceasures. But there are two documenss ia the
Archives chat hold a place of speciai honor. Housed in a display area thac is itself
something of a musvel, these two documents srcracr thousands of visitors every year.
They 1re our Decl of Independ and the C: of the Urited Saces.
The Declaration of !nde?enucnce. faded and barely readable, and the Consdrution,
in excellent condidon after almost two hundred years, srract visitors o: becruse chey
are old and besudful o look at, but because d:cy represenc the basic ideas that
Americans live by. Whea visitors have the opportunity t view the actual documenss,
many feel in awe of what the documenss stand for. They were written 12 2 ime when
Americans were sruggling to crzate 2 new and lasting government. Men and women—
including John and Abigail Adsms, Thomas j:ﬂ'enon, Alenndcr Hamilwon, Bcn
Frasklin, acd James and Dolley Madi ere and p
uguments for different kinds of goveraments. The bmc xdw that affect bow we live
today were set down from (776, when the Declaradion of Independence was issued, o
;88 when the Constitudon was nndfied.

The Scage Is Set For the Convendon

The pesiod following Amesica's War of Independeace wis 2 dificult dme for our

<counay. During the waz, the Condnental Congress, which was the assembly of people
ing the Iinired Graree had manv menhlosae tn dasi adich Oume af e arnss

I'll Fix Anthony

by Judith Viorst
Jllustratsd by Armold Lobel
My beother Anthery Wi ' x 3 dog
Qa read books pow:, ik foliow D¢ bote,
32 she'T beg for me and 1ol owes
et be woat read ndhd:n?.a&
a1 books to me.
I Axthary tries to pes ber,
sheT give him 2 bite.
He plays checkens When T'm xix Anthecy will bave
a1 Brice the German mesdes,
ez bis achool.
xﬂn and ty father will ke me
I'wanttoplay 0 & baseball game.
be 11y3 Go away or T cedbe you Toem A wltave
Tt do wear TRt
&y Sooopy sweat ahitt,
bt be peves jes e
borror s sword.
Mother 3ay3 deep down
I b heart Anthaoy loves me.
Axnthony sxys daep down
Fa b Deart be thanos § stk

On the bas.s of what you know from this article
anc your personal knowledge, explain whether the
Articles of Confederation helped or hindered
progress toward a new form of government.
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Think about the plan to “fix™ Anthony. Write a
paragraph explaiming whether or not this plan is a '
good idea. Give examples from the poem. :
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Writing

The writing assessment re-
quires each student to write
either two 25-minute essays or
one 50-minute essay. Topics
range from informative to
persuasive to narrative and ask
students to generate ideas,
synthesize information, and
organize their thoughts. Each
task is accompanied by a “plan-
ning page” for students to use
in jotting down ideas, diagram-
ming, or outlining their
thoughts. NAEP then evaluates
the quality and fluency of these
responses and monitors the
trends in students’ writing
performance across the years.
Students’ responses are evalu-
ated on the basis of their suc-
cess in accomplishing the
specific purpose of each writing
task, as measured by an en-

hanced application of “primary
trait” scoring. Based on a six-
pecint scale, the evaluation
criteria measure students’
success in selecting, organiz-
ing, and presenting relevant
information as well as their use
of effective organizational and
development strategies (e.g.,
compare, contrast, and anec-
dote).

In 1992, NAEP is conducting a
special study of classrocom-
based writing called The
Nation’s Writing Portfolio -
for a description, see Special
Studies in Reading & Writing in
this booklet.

The following are examples of
eighth- and twelfth-grade writ-
ing tasks, respectively.

Think about a favorite story you have read or
heard, or one that you have seen i1n the movies or on
television. Write a paper, teliing what the story 1s atout
and why you like it. Help other people to understand why
you think that it is a good story. Use examples from the
story, such as details about characters. places. events. or

ideas.

Write your paper on the lined pages.
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Your school has decided to employ students to fill
several new part-time jobs at school. You want (o galn
more work experience and the pay is attractive, so you
bave decided to apply for one of these jobs. To be
considered, you need to submit a letter of application.
1dentifying the job you want and summarizing your
qualifications for 1t. Many students will apply for each
job, so you need to convince the employment director that
you are the best candidate.

Many positions are avallable. For example, the school
will hire students to paint classrooms, do library work,
fix up recreational areas and equipment. help maintain a
i computer system, make props and costumes for special
! events, and help teachers prepare materals for their
classes. Students can also suggest jobs that they think
are needed at school. Students can perform these jobs
either during the school year or during the summer.

According to the employment director. your applica-
tion letter should include the following elements:

- a short description of the job you would like
to have at school:

- a summary of the sktlls that you think are
needed to do this job well; and

- personal information on previous work
experience, job-related 1nterests, future
employment or educational plans, and other

__rejevant detatls.

T mclicige = aomld o vitee aned Oop
] - ~
an . pethnse T b PGS Qo lar b

LA

2. -
c\,m:.'n-—\rr Cea e ling  nadn faad ders
- ' - 70 c
e kaMeAa =vns Lo c2mve AL
. ' 1 ~ [
-_— (\M V- I O ~n iz Nam ‘A At ety
n s — Cmis
(‘9( "Y\,ﬁnlﬁ_ e wvennal,, ArA ~a Vire &
; J
Onmn:.-n- Fare? AvA 10AAT AL e
0 ;
~ \ B L
AilCovent - a. e da e O Cmralyonc
Q‘\Q{} A ff-M v e ek - (‘Ar\.\c,L' po ~L
Moaries ~, . c it o) - .
o sr ARSI e e e o) ml\u Py g el

Aad Lhe Abor e Sae w30 gl i

LS \ N .
!\}'Cq’ -~ Vet — A A OArAEre T e e

'I’\‘Qr\ Al iAA s cAAG LA AR RPN

CAMOLSEra A A ArnAraning . whem . T Glaa

NANG A e mi(t‘-&: J-'A X um‘ad-cr

Al nw milics Geamn T ace maa  nidbeer
sales eriae vl Onenfggors "““—'-5._
= T Ta! ":;‘, rorg annct Sy g -f‘-
—ia m o T matd ke St arg
TS R e R AL P n T8 VT T v e

1 s

o0
HOI

BEST COPY AVAILABLE

e

81




Special Studies in
Reading & Writing

As teachers devote more instruc-
tion time to presenting students
with muitiple challenges, NAEP
continues to devise altemative
methods of assessing how well
students are' meeting these
challenges.

The 1992 NAEP assessments
provide two special components
that will extend and enhance the
information from the main
reading and writing assessments.

The Integrated Reading Per-
formance Record {IRPR), a
special study to augment the
1992 paper-and-pencil reading
assessment, will yield detailed
information on students’ oral
reading fluency and comprehen-
sion.

A representative subsample of
fourth graders participating in the
main NAEP reading assessment
will be chosen to take part in
audiotaped interviews conducted
by trained administrators.

Students are asked to bring to
the interview their current read-
ing textbook, three samples of
work completed for reading
Class, and a favorite book. They
discuss with the interviewer their
independent reading experi-
ences and samples of their
classroom work. Students also
reread one of the passages they
responded to in the written
portion of the assessment and
orally answer questions about it.

While the student reads aloud,
the administrator notes miscues,
reading time, and the student’s
phrasing of text.

The IRPR, together with the
paper-and-pe:icil assessment,
provides a more in depth view of
reading ability by allowing stu-
dents several opportunities to
demonstrate achievement.

The Nation’s Writing Portfolio
is designed to collect students’
best papers. This study of class-
room-based writing aiso de-
scribes the assignments typically
given to students and the broad
range of procedures and strate-
gies students use to complete
the tasks.

Through the portfolio assess-
ment, students can demonstrate
their skill at writing when they
have the opportunity to edit and
revise their work. NAEP aiso can
evaluate the relationship be-
tween writing produced in the
Classroom and that produced
under timed conditions.

* Teachers, working with fourth

and eighth graders who partici-
pate in the main NAEP writing
assessment, will review and
select three papers that best
illustrate each student’s achieve-
ment as a writer.

The papers will represent a range
of types of writing tasks (stories,
reports, essays, and persuasive

(-6
(&

pieces) and the use of writing
process strategies (successive
drafts, use of reference sources,
and peer review).

Along with their papers, students
will also attach a brief expiana-
tion of their choice of papers to
be submitted. Teachers will fill
out a short questionnaire de-
scribing the assignments and the
instruction that led to each
student’s writing.

Analyzing the Portfolios

Each portfolio will undergo a
three part analysis. First, a
trained reader completes a
descriptive coding sheet noting
the type and form of writing, the
audience, the number of words,
evidence of revising, and other
information. Second. the reader
evaluates pieces classified as
narrative, informative, or persua-
sive, according to criteria estab-
lished by teachers. Papers are
rated from | to 6. Then, using
the teacher questionnaire and
student letter, the reader synthe-
sizes the information about the
assignments and contexts that
produced the pieces of writing.

For narrative writing, a paper
rated as | contains a list of
sentences minimally related -
while a rating of 2 is given to
brief papers with a few details
about settings, characters, or
events. A 3 rating is given to a
pPaper that describes a series of
€vents but lacks cohesion due to




problems with syntax, sequenc-
ing, missing events, or an unde-
veloped ending. While a paper
rated as 4 describes a sequence
of episodes, including details
about most story elements, it
nonetheless is confusing or
incomplete. A rating of 5 is given
to a paper that, while describing
a sequence of episodes in which
almost all story elements are
clearly developed, may have one
or two problems or include too
much detail. A rating of 6 repre-
sents a paper with a well-devel-
oped description of episodes,
elaborated resolution of goals or
problems, and cohesive presen-
tation of events.

For informative writing, a
paper rated as 1 lists pieces of
information or ideas all on the
same topic, but does not relate
them, while a 2 rating represents
a paper that relates a broader
range of information without
clearly establishing ideas, expla-
nations, and details. A paper
rated as 3 includes a broad range
of ideas with some established
relationships, while a 4 rating
signals clearly related information
and use of rhetorical devices. A

Q

rating of 5 is given to papers that
present well-developed informa-
tion and relationships with
explanations and supporting
details, while a paper rated as 6
has an overt organizational
structure, a coherent sense of
purpose and audience, and is
free from grammatical problems.

For persuasive writing, a paper
rated as 1 states an opinion but
does not support it, while a 2
rating is given to papers that
support an opinion but fail to
explain the reasons. A paper
rated as 3 attempts to develop
reasons for the opinion with

explanations that are not devel-
oped or elaborated, while a
paper rated as 4 supports the
reasons with explanations devel-
oped through the use of rhetori-
cal devices. A 5 rating is given to
a paper that contains an oppos-
ing point of view and an attempt
to discuss and/or refute it, whiie
a paper rated as 6 summmarizes
opposite points of view and
clearly and explicitly refutes
them.

Further information about the
scoring guides for the National
Assessment can be obtained
from the project staff.
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Learning by Doing

A Manual for Teaching and Assessing Higher-Order Thinking
in Science and Mathematics

Intended for use by science and mathematics coordinators and teachers, this manual
presents 11 tasks field-tested by NAEP during a pilot study in 1986. The tasks were selected to
show a range of possibilities for both classroom and assessment use. Many of the ideas underly-
ing the hands-on tasks can be adapted to a variety of different mathematics and science con-
cepts. Each task is identified by the thinking skills necessary for successful student perfor-
mance and the administrative mode used by NAEP. The presentation for each task includes a
brief description of the activity, the student response sheet, a list of the equipment used, and
one or more exemplary student responses.

Learning by Doing is adapted from 4 Pilot Study of Higher-Order Thinking Skills Assessment
Techniques in Science and Mathematics, Final Report. This two-volume 537-page report,
which describes NAEP’s project in detail and presents all 3C tasks included in the pilot study
— six group activities, 20 station activities, and four complete experiments — is available for
$35 plus shipping and handling from:

NAEP
CN6710
Educational Testing Service

Princeton, NJ 08541-6710

85




JIGYTVAY 1403 1833

- 1

w T
s 240,
SNOILVN 3HL
s>iewatyjely pue dU3§ 5 ¥
Bupunyy 13pio-1ayBiyp . k-
m:_mmumm< pue BUiysest oy Enz@ e




6w O%

‘uonednpg jo juadwiiedaq "N Juawianoadiu] pue ydieasady jeuoyeonpy
10J DYJO ‘SousHEeIS 10) IU)) 3yt 0} juesdS e yBnoiLY) uolepuUNO,] DUBDG
leuoney auy Aq payoddns ‘soewiayield pue aduaidS ul sanbiuyday,
JuWISSIASSY SIS Bumuiy I, 12p10-12YBiH Jo ApNIS 10114 S,dIVN WOl

08-SOH-Z1 :ON Hoday
£861 Aely

@
sorjewdyje pue 30U3DG Ul

Bumjuryy 1opi1o-1aybiy
Buissassy pue Buyoea], 10j jenuel] v

Puioq Aq Buiuieary

>l

B) ”_
i




-a2313g Buyysay
feuoneInpy Jo sylewapel) paisibai awedd pue ‘617 ‘0omdg Bunsay jeuoneinpy

s2Aopdwn uopde aanewiyje/Aunuioddo jenba ue s a01a19g6 Bupsa jeuonedNpl

2-650-S8988-0 NASI
206£9-99 Haquny paed Bojeje) ssaibuon jo Liesqyy

"SEAP] S} JO PRI SBY JAYN SN I} 10] 2qisuodsdy JoU St () 4"V W) YL, “omIweY Jud
-1341p A19A S 4VN Wiyim uopuny ©) pabueyd Ajenueisqns uaaq aaey suopsanb ayy 1A
-MOY "3fqe|ieae suolisanb asay) Bupew vy ‘uopuory *afiago) s, Buy ug saipmg [euoEINPY
10§ 243U2D) Y] U} Jjun 3Yj JO pue 3dUIG pue uopednp Jo Judwpedaq wopluy pP3liun a4
30 uo3e1dood ay; aBpamoude Ipm wopBuly PaLN A U ('N°dY) MU IDUBWIONIY JO
UDUWSSISSY Y] AQ N0 pajLed dueLLIoud 20UIPS Jo Bupojuow [rUORU 4] 10) PaIINIYS
-U0d SUOJISIND WO UM e) 249M 1I3[0ad Uy 10 SIS|DITXD Y] JO AJuofew Ay} 10} seap) 244,

'$9ppuabe 25317 JO IU)ID JO SMIJA DY) 1034 AJIIRSSIIIU JOU S0P ) *#d-000Z-¥8-D-1IN
"ON JUELD J3pUn JuauidAold] pue Ydieasay |euoiiednpy 1oy 33jO ayy ybneayy uopep
-unoy adu3LG jeuoney ay) Aq partoddns sem paseq st uonedqnd siy) LDIUM UO yiom UL

‘sapuabe

UO[IEONP?I |2D0] PUE 218)S O] SAINPID0Ld JUISSISSE UO UOHBLUIOJUS ]qe|iBAR SINELU }i
‘sease Bujtied) snopiea uj sueduawly Sunof jo dueturopsd ayy uo awiy 1aa0 BlEp 1231j03 0
$52.5u0) Aq pajepueiu 122(0.d Y2183 |BUOHEDNPD UE S| JUIUISSISSY |BUOJIRN “2DIAIIS
Buisa], |euojieonpy o) Juelf e aapun JuBWRA0IdWY PUE YDIPISIY |BUCHEDNPT 10§ DO 2U)
AqQ papuny si ‘pieny poday s uoney atyy, 'ss215014 [puonEdnpP JO JURULISSISSY {BUOHEY] Y,

88

O

Aruitoxt provided by Eic:

E




)

PR

- o

[4%
1<
g Tttt Aysuaq vsey,
Q7 e [BAIAING SEL
¥z v sagn) Jebng yse|

ZZ 2S1I2XJ pue aley Med Hsel

o7 A uojyrerL Hsel
gL "t asedile)s 2|qnogq Hsel
or "ttt W}oug uo 13alep Msel
gL o AApdnpuo) ysey
4 SRR PAGALIUM seL
1) S mm.\s.m_g ysey
g ottt vIQIAIA ¥se|
S

sjuawu Bpamouydy

2aning 3y3 10 sybnoyl

e

juawipiadxg 23121dwo) e Bunonpuo)

juaupiadxyg ue Bujubisaqg

ejeq Bunaidiaju)

P ]

sasajod4y Bunemnuuoy

saou2aaju] Bupjel pue Buimasqo

Buidyisserd

"y ey

‘ot o

lo X
f—

89

Q

Aruitoxt provided by Eic:

E




,,"PIAOUAL LR 2ABY [jIM JuUdWU
-2A3{LDE DUIDS O} YO0|gpeo.
1ofewu e ‘paysijdwiodde si yse)

Tey} usaym ‘samape ybnoay)
annboe sjuapnjs Butpuels
-13pun Jo spupy ay) pue a35pa
-imowy] jenjoej yjog Butinseawt
JO sueaw 12139G dojaaap 0} st
$10}e0NP3 2UPS 210J3q BuI)
-[eyd ayL ‘svse} jejuawpiadxa
uuopad o) Ajige syuapnys

JO SISIpOaYD Iproad SWw)sAs

[OOYDS IWOS ‘2DuHdx 1P

woy paruap Bujuies) ainseaw

1ey] s)s33 ubisap o) sopiey
yonuw sj 3§ '1s21 e J10j vjep Jo
S)S1j 2Z1IOWAW 0) PIYSE U
aaey A3y} uaym aBpamouy

S, UaIP}IYD 1S3} 0} Ased AJaAN)
-2|21 S1 ]] *9DUIJDS ,u0-spuey,
Jo peauids a1 sulensuod osje
juawissasse Jo wsjqoad YL.,

1SLIM JJauuag f Wweliim uony
-eonpg JO A1eja103¢ 'S’ ‘SUO0SSIT
144 uf 'saopeuad jeuondnysul
3S3U)) JO 129 Y Y)M JuRIS]S
-uoY 2q sainpadoad juswissasse
31243 |eonuUd s1 1 “1yny "uad
-dey sBuiyy Aum pue moy no puy
pue swjqoad aaj0s 0] S|IUS pue
aBpamouy asn 03 Ajunpoddo
Y3 wdy) 2718 sananoe jeuol
-onajsuy uo-spuey “pom xaid
-wod AjBuiseasnu ue uj spafoud
no Aued pue zpuebio 0y liessa

-33u sjiMfs ssad0.d pue s3daouod
Y} Y1oq 2aeY pinoys sjuapms
*§)d2DU0D [edijewayjew pue dyn
-uaps Jo suonedydde uo-spuey
10 K10je10qe] Ym 2DUdHdXd
pajuwiyj aAeY Aewu sjuapiis Auetu
je1]) s3s9BBns sas1nod 2duUdS Ul
uonedpiued moj Appane|al siyL
‘s21sAyd uaye)
pey wad1ad o1 noge Auo pue
Ansiwayd uave) pey juaiad o
ueyy ssa| ‘ABojoiq uaye) Bujaey
pajiodal s1apeib Yjuand Aueul
3IUM "SISINOD DUS Jo A1
-uea e Bupjey podas Jou pip sjuap
-ms ‘sapeud 1ayBiy a3 ul uaAj
*SSE|D 2DUIIDS petj AU 10 Ajpael
A2y 1ey) payodal siapeaB piyy
343 JO Y1Nnoj-auo Ajieau moys
JUSSISSE DUADS 986T S, 4AVN
woy) ejep Aleujuijpid “adud
-12s 0} Aep 12d sanuiu gz Ajuo
sjojie wnpoLLnd 3peib-ynoy
1eoidAy e ‘jusawdojanag winy
-nduInD pue uolsaadng 1oy uon
-e1D0SSY 243 03 Buipiodde ‘a1aym
‘sjooyds A1equawiajd ul anay Auej
-nonJed s Siy L 'S|o0YDS uedtRwy
u] pea1dsapim Jou S] S3SIN0D DU
-12s uj uonjedpiped Juapn)s ‘sl
“Jewdyiew awos nbai sjoouds
fie yBnoyjly ‘uonednpa sdl
SJewayjell pue 3dUdDS U] }Sa1)Ul
uayBiay 03 paa13s osje aney
SIUIA0ISIP DYHURIDS pue jedipal
M3U U0 paseq SuoIsidap juel
-10dwi Mjew 03 saA]| Ajlep 1no ul

-y
N

Padu 21} pue ‘JUSLUUOIAUD PlIOM
31§} 1NOqE UIDUOD ‘IsidXd
pue s|iis [ediBojouyday Bupnbas
sqof mau jo 2duabiawa 3L
L rsjuapnys e Ag
Popaau e S$DISBG MAU ISAY L ‘SN
punoJe pom jedrfojouysdy iy
pueSIapUN 0] Sh MOJ[e JeY] S|00)
Bunsjuiyy ayy— ey edbo
-oulD3) pue dYNUIRS pue ‘S|IS
Buiajos-waiqoad 13yBiy pue uon
-e21unuwoD apnjpul Aoy | -oiaul
-ypse pue ‘Bupum ‘Buipea Aluo
j0U 1 AINUD ISTZ AU} JO Sdiseq
Yj INq ‘sdiseq Y3 0) winjal
Ishu 9M,, ‘pajels ‘ABojoutpay
pue 2d5U3Dg ‘sopjeLudyiely uj uoy
-edhp7 259(j00314 U0 UoISSHUWOD)
S pieog UG jeuoiiel] i Jo
uodar a4y ‘Amua) J1S1z a4l 10}
suponay Buneonpg ‘aiduiexd
10,] *SjUapN)s s,uoijeu 1no Buowe
Sjins pajeonisiydos 10w 10§ pasu
2N e payiuap) 2aey spodas
snoibysald 1ayjo pue ysjy je
uoney v 2sneddq Ajpewnd ‘Ao
-11d jeuoijeu e wod2q sey S{ls
Bujuiy) 1apro-12ybiy aanseaw
pue yoea) 03 shkem Bunnoaduy)

2IUIMSSISSY
uo-spueg] Aum

‘s12Ded] plie si1ojeulp
-100D soljeluayjeiu pue adudPs Aq
asn 10j pauBisap si lenuel siy),

25U3PS pue sonewdIEi Ul Buryuryy 1aplo-12ybiy Buissassy pue Bulydeay, 10) enuel vy :Bujog Aq Bujurea

<

Full Tt Provided by ERIC.

r

<
“uonPNPOIU IR




I~
Ju

wloyensupe

aY) Ym sBuipuyy uaty) passnd
-S1p A3 ‘suoneBnsaau) oLy
Pa33jdwiod peyy sjuapms Yy
‘sjuLIdXD A1) PNPUOD 0)
juawidinba ayy pasn sjuapnis
MOY DI0D2I 0] ISIMI3NP e pasn
pue uawdinba 3y pauejdxa
‘suonsanb ay) pasod
lojeysiuape ay|, ‘sjuap

-nis [eNpiAIpU] 0] paldjsjuiiupe
M SQuLLLIAdXI 3)91duUro)

~RInd

-tod 3Y) Buish Ag siamsue
113Y) PAPI0daL puk SLOY
2211 PIAIDL SjUDdPNYG “1and
-LH0D AQ pasajsiufupe sem
$198 21}) JO 2.3 Wy Yse} auQ
'sajnun JyBie L12A3 fianpe
03 AlAnde wody Bupeyos syusp
-MIS Yim ‘syse) auj uaAlb aiom
SJuUPNIS xIs Jo sdnoin °|aA9]
apesb pea Joj syse; xis jo
S}25 OM] OJU PIPIAIP 4dM S}
-1ADR 383y | 'sBuipuy a1 uo
p3seq suonsanb papus-uado
pmsue udy) pue sdiyjsuor)
-eJal 2)1eBysaauy 0] sjeLisjeiu
1o juawdinba asn 0] s)usp
-njs paunbai jey) sysej uo
-SPUBL] 219M S2IJAIIOE LIOIIR]S

‘uojjetluio)ju) 1emaqe) 10 UM
JO s3dAj snopiea uo paseq asom
syse) Bujuezwial sy “10je1)
-SIUILIPE 381D12X2 3Y) AQ juaw
-12dx3 ue jo uopensuouwp

e papnjduj yse) autQ ‘sAem
snouea uj pasod swajqoad

0} sasuodsau uad/iaded

P3pua-u3do 10§ payse syse)

IS |, *$Asse|d Jdr)Ul 0} pad}
-SHUUPE 19M 21311308 dnoiD -y

‘sapoul

uoneysuiupe Jofe 2241

011 padnouf a1am 383y syew
-10} 2S8314) JO suUONEUIqUIOD SNO
-LleA pUE ‘Syse) Uo-spuey ‘syse)
passiunupe-1a)ndwod ‘suoy
-easuoLuap ‘sysey jpuad/iaded
Buipnpuy ‘sjeunso) uoensiuupe
U141 JO sadAjojoud padojanap
JAVN ‘sampadoud juatussasse
xajdWiod puie aAneAoLILy DIoW JO
Aniqisea) o) aBpnf 0y sem 1aford
jo11d sy Jo [eoB 1ofewr e asnedag

Z2Pa1djsiumpe
S}Se) 3]} 219M MOl

‘PuEja] UIILIOK

pue ‘sajepm ‘pueBug u Anyssadn
-3N1S pasn asoty} wody paydepe
219Mm syse) ayj Jo Aueyy "Ais
-lR_AUN uopuo “abaj0) sbupy je
els Bunojiuout-aouads ALY pue
1L DUBLIOJAJ JO JUISSISSY
s, wopBugy pajiun 3ty Jo susq
-3 Ypm A[2S0|D pasiom osje
JAVYN 'S10}e0npa sonjewdtyjewd
pue 23U31dSs AL JO SMIIA L)

. Panaul gayN yuauidinba pue sjeu

-91ew Bujsn suopsanb 0) priodsan
e ‘suoieBiisaaul pnpuod ‘sw)
-qoud aajos 0y sjuapnys Bupyse
sanjiAlpe uo-spuey dojanap oy,

2padojarap
Syse) ayj 219+ 0ol

‘SjuswiLIdx?

932)dwod 3onpuod pue ubisap
0] PaYse ik S)UIPNJS ‘jaAD)|
xajdwod jsow ) Iy ‘s)Nnsal

33 32adua)uf pue ejep ul SU12)
-Jed 10233p 0} Ajiqe syuapmys
ainseaw 0] paubisap sy syse) Jo
13S 12Ljjouy *sasayjodAy ejnw
-10] pUE ‘13jul ‘9A13SqO 0] payse
ale pue sdiysuoljejal 10 euaLuouU
-ayd oynuaPs 10 jedpeWBYeLU 18]
-nofed Adwiaxa jey) smesedde
1o/pue quawdinba ‘sjelajewt
uaAIB 21e SJUaPNIS ‘[PA3] IXaU

3] v ‘sjewuiue pue sjueld jo sdn
-sLRPRICYD Uowiod Suijuapl
Aq 1108 pue Ajissep 0) payse

ale sjuapn)s ‘Aydaeidty ay jo
[2A3] 384y Y] JY *IDUIDS puE SI;
-Jewdyjewr u; sdiysuoneal jo A2
-LieA e noqge Apuapuadapu) gy
03 S1uapnjs inbau sabed Buy
-MOJ|0J ) ul pajuasald syse) a1y

ZINI] sYse) Y] aue jeym

‘sanbiuy2) asay

.leys o) pauBisap st jenuew

syt ‘Bupuuea) woousse)d 10j ajqe

-nns Ajjenba ale pasn sapeoidde

2AI3BAOUL Y} PUR PAINS

-eauut s3daduod 3yy Inqg ‘suatu

-S$S3SSE [eUOlJBU UNINj U} Isn

10J sadfjojoid se padojanap 19m

syse) s3], “SYse) sopewayjetu

pue aDU3Ss Uo-spuey jo A)aliea

e pa359)-jojid pue padojurap sey
‘pieD 1oday s,uonen a3 ‘davN

91

Q

Aruitoxt provided by Eic:

E



‘Buypuey pue Bud

-dys snid 0o'5¢$ 10§ 0129
-1#S80 (N "uoyadulg ‘0129
ND ‘dAVN oy dqejeae
Si—sjuawpadx? 333jdwod
Inoj pue ‘safiae uony

-81$ 07 ‘saianoe dnoib xis
—-Apnis jo1id a1y wy papnpuy
syse) g lje sjuasaud

pue fejap ul 12afoid s 4ayn
SOQUDSIP LORIM ‘J10dDi
afed-£¢G “awnjon-omg sju,
poday jeury ‘sonewaely
pue 3ou2o¢5 Uy sanbiu
~U[D] JUIUISSISSY SIIINS
Bupunyy aap1o-19ybiy jo
ApnIS 10ji4 v wioy pajdepe
S15u1oq Aq Bunuiesy

‘'sasuodsau
Juapnys Aiejduiax? atow
10 3uo pue ‘pasn juatudinba
313 Jo 1si] B ‘123ys asuodsa
uapms 2y; ‘Aande 2yl jo
uoneue|dxa Jauq e sapnpul yse)
11oe3 10j uonejuasaid ayy ‘JIvN
Aq pasn apow uopessiuiwpe
ayj pue DuetuIopd Juapn)s
INJSS200NS 10§ K1pSSadau S|s
Bujuiyy auy Aq paynuapt si syse)
aanessn|) Buimoijo ayy Jo tpey
Juawdinba pue sjuap
-n)s Buibeuew jo uaping sy 2ses
0] Saouduadx2 uo-spuey yIm
p3jeibajul 3q ued suonenuys
1Indwod pue ‘syse) Bupjuiy
1o spadse awos jo suopedydde
ouad/idded ‘smesedde Buisn
SUONEIISUCLIIP 13LDe3) Sk saInp
-90oud yons ‘uonippe uj 'sydad
-U0D SIjeWIdYiel pue 3dU3NS
JUDLYIP JO AJauiea e ©) pajdepe
g ued syse) uo-spuey ay)
BuiAiapun seap) ay) jo Aueyy "asn
JUDWISSISSE pue Woolsse)d Yjoq
10j sanyigissod jo abuel e moys
0] P33JD2}3S 242M S L ‘JAVN
Aq p21s33-p[ay syse) 11 Suas
-oud Bujoq Aq Bujuiea ‘Apnys
joid aY3 ul umoys wiseISNYIU
pue 3s2.12juj 3y) 0) Isuodsau uj

lenuewt siyj) Aym

‘syse) xojdwiod

ysiidwodde pue swa|qoad aajos
0} uied] 0] SIUIPNIS 10) A1LSSIOU
sins ssaooxd ay) dn Buipjing pue
seap) Buidojaaap uo ajeauaduod
0} WaYy3 mojte 'Im jry) poddns

JAljenSIUNUPE pue ‘jepueuy ‘|BD
-niod a3y} paau Siatpes | 'suool
-SSE[D SDNeldtjel pue DU
-12s ul Bujypesy uo-spuey aiow
ajqeud |m jeuy) sabueyd onew)
-SAs 10j adoy si0jesnpa Auely
"JULISSISSE pUk LUOoIPNGSU)
Ljoq ui syse) Jo spuly Isayy)
Jo asn 1ayyny BuyBeinoous uy
aanioddns ueyj aiow iam sjue)
-[nSUOD pue Jje)s jooyds 3y pue
‘BuiBebua sjeusjew ay; punoy
SIU3PNIS 3y, "DdlIseIsSnijua A1aA
[le 219M sjuEINSuUod pue ‘suBP
-nJs ‘sS124de?] ‘siojelisiuiwpe
JoOUDS U L “IIYMYLIOM AJDLUD4)X9
pue 3|qised) S| JUILLSSISSE
uo-spuey BupnNpuod ‘Hoyya Bug
-yejsuted pue Hinuabuj sainbaa
siojeqjsjuiupe Buiuer) pue
yuawdinba BuBeuew yBnoyy

ureld] JIAvN Pip jeym

sduewnopad
123jje ISoU) Op MOy pue asn
SsjuapNIs op satpreoldde Bunjos
-widjgoid Jeym ssyse) ssosoe
$5302nS Jo suudljed tenoijied
212Y) 21y sSpunoibydeq sjuapnis
0} Bupiodde Liea duzwLIC)I2d
S0P MO} :pPapUnNoge suonsand
‘WISeISNYuD JSoWt jO DINO0S 3]
sdeaad sem Juawssasse jrucheu
uo-sf uel B ol 3iqeueiqo
uopewIoju; MaU Jo asiwoad
3yl 10w ydnw mous] 03 pajuem
SIUBRJNSUOD pUE JJe1s ‘19AIMOL

39

'sjuawiLdxa |qetat Bundnpuod
pue sdiysuonejai Bujujeiayap
M uep sysey Buljissep pue
BunJios ayy yam Amoyjip ssa| pey
SJUIPNIS—SYSE] Y] JO SSIUe
-udoudde-apest ayy uaaB—pue
‘S[2A3] Ipeab 3214} jje ssoude
PIAI2SUO 319M DUBLLLIO) IR

JO sjaA9] panoadug ‘a(duiexa 10,
"siivis Bumuiy) wi spuasy [euaw
-dojanap aiseq moge suoneadyd
0O} P2UIIOjUOD SIS ALY} ‘OS|Y
‘Ilom Inb pip ‘sased awos ul pue
‘Sy|se) aY) 0} papuodsal sjusap
-nis jey) p2jedipul A3y}, asod
-ind 112y) paaids sBuipuy auyy ‘aapn
-dadsiad siy) wouy *adueuLiojad
JUIPNIS JO S[aAD] Uel] 13 el SYSE]
3y} Jo ssoudjendordde janat-apeib
pue AQjienb oy ssasse 0} Ajiew
-ud ejep jolid 3y) P30 JavN

2MOYS S3NSIIT Y] PIP Jeum

"3se) {ded 10j pauir)qo sasuodsaa
00¢-001 APjeunxolrdde yyum
‘PIssasse 21am sjuapnys apeid
-4JUIADJ2 pUB “-LJUDAIS ‘-pAILy}
000°T Moqy 9861 |udy Buunp
Apmis jojid 24) padNpUOd 214 jO
swiea) up paubisse siojensiujupe
pauz1) om}-QHuamy, ‘sease A
-lleuwts pue ‘ueqin-pabejueapesip
‘ueqIn WOodUL-3|PPIW U SJooYds
P3129]3s Javh! uoibaa yoed

um “322{oad jo1d a4y v pajed
-piyed Aunod ayj jo suoibal inoj
33 SSOUDE SIOUISIP [OOUDS DAJIM Y,

2Bunsajy jond
ay) ui pajednied oﬂ!

=
|

Full Tt Provided by ERIC.

r




ot

jgqes equng = 1
nqqes opeIoy L =y
Hngqer sequing = p
Gop 1A = i
JCICR [EDIAIDD — 1)
Sop seny -
Bop tequing = g
je0 Dpel
Bop operoyy =D
naqges i) - g
Bop requnyy = y

ISMO0] SE TV P(IIYQR] $21:04 UDAdY

painbay juswdinbip.

‘sdnoub 1y} paurio) A3y} uaym
sonsLRdeIRYD PIjIR)ap Buolue
ysinBupsip 03 waty) painbau
jey) sjeuajew pajeopsiydos
UM ‘sjuapnis 1apjo o) aBuzjjeyd
e pajuasaid aeIqalIap ‘PIIPU]
‘Sjuapnis IabunoA o0} pauyuod aq
jou pasu uonedyissep Huuinbai
SYSE) 1eY] SMOYS RI(ILIA
‘'SIIMOY) pue ‘ysy ‘spiiq
‘S|j2US ‘SaAedj ‘spaas Buipnpul
s3193[qo jo sainjoid 10 $103[qo
Jo faniea apm e Buisn pado
42A3p 3q ued syse} Budjissed
*SIIISHI}DRIRYD UOoW
-ui02 JO 32 0} Buipiodde sauob
-3)ed 11243 2S00y 0} pue sauoq
33 Buowe sadu213j1p pue sa
-ejiuns ayj Jnoge SUCHEAI3Sqo
INj21ed el 0] PIau SJUSPNIS
“se) sity 312|dwod o}, "Mlje 21e
sBuidnouB asoty) U1 sauoq ayjy moy
utejdxa pue sdnoiB 3214 03l
rIg31IaA [BLIUE-[{BWUS JO UONDIj
-JOD B 110S 0] PaYse ale sjuapnig

b} PUD £ SOPDIS) "AJNIOY UOHDIS

QRIQIIIA -

———

e

./%\_ { u._mi_

P
VAY AdD3 1537

Q

IC

L

i
3
iz
}
:




o (11 2pr1))

R s T g v Ly T I T T
1207 S o Tare v 144 i

SUTEINNS TOGue) ¥ m:d.;(_ummm Moo 0 dnoan
—yrabvrpafard s 370

ﬁ::.gdd@.c_ [T 9 37w 50 i) dnoary

T RTUGUITF SIppTW Ui 310y 0 3wV
sgupug

llduq_wmﬂgm.ﬂgalgﬂg% v dnoun 10] UB0IIY

Jsdnoagd
32113 anoA Jo YoBa uj sauoq ay) noge 3ues Y s} Ieym (v

Aty 0 dnoan

J\h» ) 4 ¥ @ dnoip

9 e 3 v dnon
sguipuly
‘sdnosd 9a11y) 1nok uj sauoq Y J¢ SIINI Y AW (€ (GREN

pugy nol pip 1Eym

"S2U0(] 3N} []B ISN 1SN RO Z
“dnoid yora uj sauoq ) 18 noqe awes ay) Fupypowos onpuo) o}
S} 21943 yey) 2Ins e sdnoad 921 03Uy s3uoq ) Ny (7 S NATIY

‘S[EWUE. JUDI3LP JO SaU0QyOe( 1) W]
31B S2U0Q IS ], "SIUO( PA{[ade] JO UOJIDIIOD 3]} Y8 o] (]

:op noA ryMm s 2191

&dNOYD HOVE NI SENOE FHL 1N0FV AWVS @HL SI LVHM

SISUOUSII [11YSSIIINIS
yum uonsanb g

Buikjisse)

IC

Aruitoxt provided by Eic:

94
Q

E



Qor

QWA oo st

aded ydewy

nURY .

oastied y o

(] PARYE] POOM BS[E( JO YO dUQ o
) 2211248} POOM JO HDIO[Y QD o

<] PRARYER] WNLHLUNE JO HI0[Y U
V P2}194E] PE3} JO YOO IO -
sdwiepy obiejom],

duele| BIAU} JUD

pelinbay jusawdinblp

JUIWIA0LU JO Jjed
pue 1yBiam usamiaq diysuoijjea.
3y noge suoeziieidual e
pue ‘sBuipuyj asay) ajeibajul
‘Bem-Bim o3 Jo uonow ayj spayje
$320}q 311 JO YIE2 MOL 2A128(0
Alinja4e0 0] paau SjuapnIs
‘Ajinjss200ns yse) siyj a3ajdutod
0], ‘saArowt smeaedde ay) moy pue
}o0Iq toe3 jo 1 Biam atj) usamiaq
diysuonejaa atj) 2quISIp 0) pasise
2le ULy} sjuapnis ayy 'smeredde
Bem-Bim 2w jo juauianou a1
S123JJe 3D0|q [enpPIAIPUL LDES MOoY
AISJO pue S$HD0}( o) JO LPed
Jo sjyBom ayy aaedwod sjuapnig

L pup ¢ sappI9 ‘AJNIOV UOHDIS




(2 priy)

vico ~.:twﬂ

U ;—CZ . .
%.v}O— ‘b e e e e e et e - _ -
.v;c:_ t:vﬁnwwsﬂ.v\sﬂ aryy .4«: Jw AC ] U.\.Q |
A1) gy Moy, S0, ot
- 7 sy, RN ——— - .
—~ P01 111, .:.&cu...\: iy B3VETASFEREIITONT US 4 Vo
—~— g ), L
S . (g z.m_.::; 0y TFFPOYIETTR B A0 FT b brm ayy Ssopngg
e T~ Hapyoy, ' 10§ jUnosy
@) FUBT Y505y U fisy 4%~ uSYpp e proaay

‘saaout Jep- i o) moyy pue
SHIOIY I JO B 911 Waam)act ShSuoneas o) AaIsa (F

Pprmoy nok nejm aejdxs

“SYI0fC| S0
A Wi £13 MOp “sanow e o) ot 2o11oN “Bem Fim JONpuo;) o)
1) a0t pur A3} at)) Uy SHIO[ 10O AL JO U M (g SILANDY

siupuyg
PR PR

PR RUIE] npuo o)
MY PG 30U BOL 0P JRTAL U E 12 IU0 S00jG Hors 41 {7 Sy

Y PUR ) gV PAIGR] SHIO0HG NI IR ooy (|

:0p noA JeUm § 010

‘Bem-Tim e fed am toseal A1 s S|y ssuadder) yeya 23s nok ogg
*ofl 131 tag pue jiq e sfemapys Seli 341 jo pud A ysngd ‘Fem-Tip o st sl

JAVUL GHL NI SHO0Td INER 3441A
HHL HLIM GAOW DVAM-OIM FH.L STOU MOH

t Lied 03 sasuodsau
JUSPIS [IYSSIIONS
oM} ypm uoysanb g

>6 O ‘
ERIC

\
\



*Xoq
atp) uj uopsanb atfy v) 1ImsuE INOA UMOP M 0] adeds siU I8[) (£1)

"${0Y JUIIYIP 0) PIAOUW IIB S[{e( [921S I} UM
uaddey 205 no& eUm noge sa10u umop 10f 0) 2aeds sii) a5 (V)

JSHIOH INFUISAId AHL NI FHEM STTVE T33LS THL NaHA
JIAONW WV QUIGATIIHM FHL AVM FHL 1NOAV INTIZ44IA SVA

‘nf 191 pue sawp 291y, ANoexa dn punom sem e
aty L "sajoy omy 1xau at) vy ind o1am sBugaeay freq Ay, (g)

0§l 13] pue sauwp 22a) N:.vﬁxo dn PpuUnoMm sem uLe
AT, SIOY] 0M] IXIU AY) U nd ajam mﬂ:tﬁu: neq oyl ()

‘08 12 pue
satg) a1t AToexa dn punom sem wire pIaALIIgm suL uopet
sator] Jpisine omy agy ap ind azam sFugreaq [req a4yl (1)

‘sdo3s 31 (pun 3wy Yoes ANjarTed Ue PIGALIIEM Y

“Juawsadxd 9y} S0P 19Yoeay 9y} s

sasuodsal
JUBPNIS PYySSAIIMNS
4 omj ypm uonsanb 3y

o (£ dpray) WS o))
, o JE—
3oV + 19552 R ﬂﬂldul siupulg
-
PYUT O S Mo} J3555017 IV T P1oaR]

Xorg
Ay} up wopsaNb Ay 0) IIMSUE INOK UMOP LN 0] dods ST IS (D)

*SO[OY JUDIIIP OF PIAOUL JIE S[{E( [3915 IY) UM
uaddrey 2as nok jeys moge sajeu umop jof 0) auds Sit sy (V)

LSATOH INTHITJAIT THL NI JHIM STIVE TAELS FHL NIH®
AIAOW WV GUIGATHIEM HL AVM FHL 1NOBY LNTHIAJId SVM LVHM

*0ff 191 pue sou}) 21t} AIRXS din pUnom sem e
NRLL S0t omi axat g ug aind a1am sHuLRIG eg oy L

£)

-0ff 101 pue sawp i) A[IFEXa dn punom sem tne
ALL "sajoy o) 1xau Ay up md azam sureaq jjeq YL (7)

-0ff 19 pue

saw} 3334 A[0EX3 dn punom sem ULie pUaAliym UL UOf1eISUOIA(]
‘s2{0v] IPISINO om) 3yl up 1nd aram sPupreaq (feq YL (1) 2A125G0)

-sdo3s 3f [IIUN W) Yyoed AI[NjeIed uLre pagiiium 3yl yorem

‘Juswradxa 3Y) S0P IDEIY Y] ST YOrem

97

PAruntext provided oy enic [N

E\.



paiinbey juswdinby

"S3Jejol We 24 Liym

je pa2ds a1) pue sjjeq j23}s a1
Jo uonisod auy3 usamyaq diisuoy
-BJa4 Y] 13Ul uay) pue ‘suiie 2q
-AHIUM 2u3 Uo SIJOY JUIYP Wl
slieq 1293s a4} sind aojensimupe
ay se suaddey jeym jnoge suoy
-BAISO |1j24ED 3YeLU O] Pa2u
SJU2PMS "UONEBIISLOUDP L)

Ul Paundoo Jeym noqge suonsanb
u2)3uum 0} puodsal uayjy pue 3210y
feBnyLyuad jo uonessuolwap s 103
-eljsfuiiupe ue yojem sjuapnig

L u:o I mquw '‘as)219x3 Q:Qw




NAAY L0315

)
Lo |
A

(1 Bugsa 10) Joy EmF

o
L

sapey

Lty

‘MO urbeip 3y) W umoys
2% 2] PIIOYS I ) 10y smeteddy

sapaneq 2aeds 22111 «

SHXO( ) BUIISD) 105 THDOS Y o
1DpoYy

KL HOAG T DN IIM AN TS DA Y @

[SO]MNPUOD D[QRIILA) Arjol oD @ —

apoipe=d

poomjoadade="D

lo)sisate =9

atmaaddod joadjde =y

sjeuateut Biymotiog a1 Buy
13 71y PAII2GR] SaX0( MIB[] PIIeas AL

palinbey juswdinbl p

DIIXI SIY) 10§ PIpPIU S| sjeit
JUDIBJJP JO AANONPUOD 2]
3INDAP D140 JO IBpamouy
IS "PJSI] St X0 PIJeds |yoed
no%0 Jeuym Jo suonelasdiaul
2 SUO[JRAI3SO [njaied 2yewt
3} P22auU SJUIPNIS Ay, NP
y2[2 e 0} ‘U0 AQ 2u0 ‘W3Y)
seou jetf} saxoq 2u3 Buioau
Aq s123(qo pajeas Ajjeanuap)
YAY JO Yor JIiudp) sjuapmis

ki @pPRI9 "AJNIOY UCHDIS

IC

Aruntoxt provided by Eric

Q

|
?




~Q~,.°.~ & —
o Eotzfo -
1ty

«rowoznzs a1

NNN:QLwQ
w?vkwco’v

Qﬁv:w\» v z
——

o 3sjou9x2 3y,

Q

00

Aruitoxt provided by Eic:

E




I

r~

(€ apeiD) p

asuodsal Ewuéw
[yS$300NSs B yIm
uoyysanb ayy

Y s P

SHUGHS g It JO P U ST
I PrOSTbuTYs ooy puv oTIg
Ufi\ TVOIUL PoHBUS L 35Wvty

‘uadder] [jm si MUY N0k Aym umop aipm

TYM@IYE Moo e XU

‘Jeq auy uj reus)eW IY) UO 13)EM JO
doup e nd nok jj uaddey pinom juiy) nok jeym umop ayam

‘Beq ayy uado Jou oq
"A[3so1o Axaa Feq onyseld ay) uj [epIajeU 34} 18 HOO]

*K[9S0(D A1an
[elH3jewW 4oea e yoo[ pue sseid JuifjjuFew mok asn mop

g2/ 7~ 7TF m\Aé*m./ FIseuo €]

h il o) o ﬂu\u,aw FT 218uus joon (3

| =W

oo o RO TS Qm‘cﬁ

d.emﬁ e (a

.t 05 AUCS aQ\/ S A oy W (D

G .\U&W»Qp\ poom pajured (g
SO oy dseld v

‘s[elatewt
Y} Jo yoes uo 13jem ay) 0y suaddey jeym umop ajam
£33s nok op 1eym "A[injaled joo

‘[eHID)EW YD U0 131em jo doip e doeld

©

14

(€

(©

(1

sisajodAyy
10J JUNODDY

upejdxs]

sisayjodAl]
d)eINUIOY

sguypupy]
P1009Yy

Npuod 0)
Luanoy

:0p NOA 1etjM S 519}

JSONIHL ISTHI NO dILVAM 1Nd NOA NTHM SNIdJAVH LVHM

B

NG, Tl TN L T

—TTT
R S XY

Cuo

i

101

O

Aruitoxt provided by Eic:

E




.

.

™. -

o~

Y2
o

3

Puady »
1dey o
sseib Suifpuber v »
Beq oised juaredsuey e uy (yo0jq 12p
"UP snoiod 3o 3031d) (eayeLu HmouyLN uy
sselb pue ‘aiBupys joor ‘exuw Youg ‘poom
pajujed ‘apsed jo $2031d pazjs-jenba ‘Hewg «
13em ym pajy amoq Heus «
13ddospasy »

< pelnbey juswdinby

‘felgjew umourun ue uo p=2oeyd
Uaym op [1im 13jem auy jeym Buy
-Z1sayjodAy Aq pauies) aAey A3y
Jeym Aidde pue ‘sBuipuy piodau
‘suofiea1asqo njaied avew oy
P33U s)uapnys ‘aspiaxa sjiy 104
31 1533 Jou Ing aujwexa uen Ay
¥ey) os Beq oyysed e Ul pajeas
STUDIUM “[eriajews umousun

Ue Jo 2deumns sy uo paoejd S|}
Se J3jem jo doup e 0) uaddey jm
Jeym 1d1paxd o) payse aue uayy
Squ3pnis 2y ‘jeustew Buipping
30 sad4} Jua13p usnas Jo e
Uo padeid st 191em jo doup e uaym
$INJD0 Jeym aqLDSIP SjuApNg

£ PUD g sepoig ‘Ayjoy mv:oa

Aruitoxt provided by Eic:



‘yby
$M201q u2) vsedife)s e piing o) ybnoua jou aze
Inq ‘uBiYy $0Iq XIS 03 asedsE)s Iy puxa [o7]

pMIS e Huuad $Y501q 3S00] 47 ) t2JoN

puady «

Jaded ydeip «
25eD4{2S AU} U] PASN S0

O} [E2[JUaP 242 JRLY SHIO[L UIPOOM IS00] T »
aseq e 0} panib pue ySjy sHoiq

 S1IPUT SO0} UIPOOM JO ISEDNE)S QRO »

Psiinbey juewidinbg p

I pimg

0} Pz22U S$320|q JO I3qLUNU 3
pue 1Bray uaniB Aue jo asenueys
e u2aM)aq diysuogielas [eojjew
-3yjewt Y} aulULP 0} payse
24e sjuapnis “Ajjeuty ybiy syoojq
OT pue XIS Sasenile)s lejiujs ping
O) Papaaul 3q pinom syoojq Auewr
moy o nBy o) Sujuoseau jeo
-Uawnu fidde uayy pue aseoses
UAI5 3y ul e syoojq Auett Moy
2UIWIA33P 381y SJUdPMIG *SHDOoIq
93500} awos pue yByy syooiq

ANOj ISEIIE]S I|GNOP PI|qLUISSe
Apusuew:ad e uanib aue suspnig

L} PUD £ SOPDIS ‘AINIOY UCHDIS

i
3
iz
}
:




&A 7 of
VVOR JOHE W VT RS
&3 PIING 0) PIPadu $Y204¢ Jo Jaquinu a1y pue jyJiay
Aue Jo aseone)s repjuns v usomiaq diysuopyeral oy s jeym

&13MsUE 1ok jno aangy nok pip Mol LYY syooiq o1 ased
-1IR)S Ielin)s € pling 0) p3au nod pinom syoojq Aue moy

éAamsue anod 1no amgyy nok pip moy] ¢ydiy
SHI0{(} 9 ISEUIR)S JRPUIS B U] 3¢ PINOM $HI0[q AR MO}]

Jaseaels
Y] U} s1e sHd0[q AueLt MOH] YT SYO0Iq § SI aseaneis 34 L

—

S

"$1201q JO ISBIIJRIS JQNOP ) I8 Yoo (]

sisayjodAy
pazjeiauan
2rejnurIoy

sissyjodApy
e[NULIOy

sgujpuyy
p1029y

jonpuo) o}
Aanoy

:0p NOA JeyM S 319}

JASVOHIVILS IT4(10d FHL NI TV SOOI ANV MOH

| (£ apvip)

s ped
0} 3suodsal [1yssardns
e yjm uofisanb atyy

B iR kb L 3 8 2

o
.ru.\-AH

O

104

Aruitoxt provided by Eic:

E




SAT

W pue SSO) 92qSLYy U3 uj
12AU0D Y3 [IYyMm ‘S3100S
el) 133329 aie ysep piel
Ui SAU0IS IIMO] SN
124daajut appY) Wi [nyaied
92U OS|e SHUpNIg ,,*1dU
2injted e pPa1d3djas A
ejdxa pue 11 fidde ‘ejep
na1dianul pue Buimalaal
eoidde umo 1jayj asjA3p
JUIPNIS “ISUuUImM punoie
1} 2Q pPiNOM U2IpjIyd aAY
UdIym 2pioap pue (ysep
-0G pue ‘Yif JyBiom ‘ssoy
>[) SJUIAD DRI 2115
MPJIYD AY JO SHNSI 21
N yse) pouad pue iaded
q p24inbai aie sjuapnig

L '€ SepRID Aoy dnoio

JI8VUVAY Ad0D £S5

Q

\

=

i
3
iz
}
:

E




A §

1NA

(11 opeiD) g (2 opeiD) p
o
I
S1-T R T4 [/ ) s S FY R V)
4
! vou 3IICIIRT AR WOUF 7oF¢Y T
. :j_uUumN ﬂHmm o] wua_m Mwum Ll al
\ ..w sguipuyg
L
— — - SIITV5 94}y WO Avg3P U 90T T 10) juno%ay
P : "HI0M INOA [[e MOYS O} NS I “1dULM
BTG Ut 1 upraM . punoJse-[fe 3yj 3q pinom oym papioap nok moy ugejdxy (q)
T ITAms U U PRy aul 40 IPYV7 IQ Y=z
] sgupuy
$210)5T7710Y IR IIPPD T ﬂus‘... [TIOION uf. WI ZIouum punoie-jje ay) aq pinom otjAy (V) p1022y
§T 21005 JSo0 A0 - G- Wiy YWAT U9 paloqualid T 10} SpPU0JIS ¢'g spunod op| spief gy qez
Sp0d3Is 92 spunod 0z 1 spiek gg yeseg
"HIoM INOA [{r MOI[S O} JINS 3] IoUUM SpU0IIS 0'6 spunod g1 spiek cp wny
PUNOIZ-{] 2111 2 PINOM oym DIP)I3Ip nok moy upeidxy (g) SpU0IDS 0'g spunod g2 spief og as0p
..... SpU0IIS G'6 spunod gog sprIek O op
1992 - USEQ prea-0S WTIGTPM §50], 99G51d SuwreN s pliud
¢ADULIA PUROIE-JIE I) 2] piom oYM (V) :M0]3q PIIS|] 28 §]U2AI 1) JO YOB 10} 621636 6 UDIP[IY3 I L
MMMMNWM Mw MW“”MM WM" MWHMM NM :w g *8JUIA 2]} JO YOBI UO 831008 8,UAP|IYD Y3 3doy pue saBpn[ ay)
- N ‘sojdwi£ 00 Kep 2
SpU03Is 06 spunod 0g1 spaek Gp uf 219m syuared s,UIP(IYD YL, 's01dwAI0 119 pJay A3 jooyos Jayje Kep auQ
SpU023s O’y spunod 0/ 1 sp1ef og 98t -soueytodiuf sures
SPLI0338 56 ws::owJu.mkoN .mv._m» oy 5 x aY3 JO JUAI YOBI YL 0} PIP]OIp osTe AIULL, *53UA9 9211 e IABY 0} PIPIIIP
yseq pIex-0g U Usiom SSOJ, 92GSHd JureN 8 U1p{IYo YL “unj 3q pjnom o081 B Fujuunt JyBnoy; wip] pue ‘iqez ‘yereg
. e ) *JU9A3 §80) 22qsH) € pue i WFIm e pajuem sop pue sop sopdwLjo 1194)
HMOLE PIISIE U SHUIAD LY JO YIED JOJ S21008 8 U 18 2481 O} SIUIAD JeUM IPIIIP 0] papaau Ady L ‘AL uo sojdut£o oy Bujtorem
STUIAD A} JO I U0 831095 S UL 4] kloy pue si 49y SAQWALO UMO 1124} PIOY O} PIPIAIP UHY PUL '1GUZ *ISOP "YEIELS *I0p
axam spiared s udapiiga an L sapdiuk]o 1191 pay £31) [ooyds 1oye
‘aoueniodwy auwes
[} JO NIIA3 ORI INBIL 0) PIPIIIP OS[E £}, "SIUIAI 223U} [[e dARY O} PIPIOdP
UIPULY UL "UnY 3q piiiom okl e Fujuund Jydnoy) wify pue 'iqez ‘yeieg sasuodsal
JUIAD $80) 3¢Sy B pue Y| tiFiom e pajuem gsop pue dop soidwilo 1j3y) PP NySS30NS
) JARL] 01 SIUIAI JRYM IPLIIP 0} Papaau £oYL "AL to so1dw&[Q ) Fupyorem yim uopsanb ayy
101t sopdwA1Q umo 1591} pioy 0) PIPIIIP WY pue 'IqeZ 'ISOL "Yeies o
o

Aruitoxt provided by Eic:

E



Gal

"NnoyIp st Buipas juswissasse
10 WOOISSE B Uj Uoiejudiu
-L1adxa jenyoe usym suoneBisaaug
2YnuAPS jo Bujuued pue Buy
-puEISIapun Suapnis ssIsSe 0j
anbiuyd3aj adAjojoud e se papnpuj
S1 9SID13XD SI |, S}NSal 3qe
-1]21 9piroad 0} apewt aq pinoys
SIUIWINSEIU DU} MOY IQLIDSIP
pue ‘painseaw 2q 0} spasu
Teym Ajpads ‘pajejndiuewt aq
0] S2jqelieA auj ARuapj 03 paau
sjuapnis Juatuiiadxa siyy Bug
-uBIsap u[ *aje1 1e3Y UO ISPIIXD
10 S123JJ3 3Y) 2UIULIDIBP O] Juatu
-142d%2 3jqerja1 e ubisap sjuapmg

vy eppi

ISIDIIXT pue

ajey] jaeoy |

{T'I apeip) v

Lt ...a—....»w.:.. 4+

72
t&m * x ue guipul noye o Wt
MS |

F)
.msc:moﬁc 5591} 01 4

F 4’0—

e
: ajqeties
ue 9sn 0
:oEP:mMW:G aum jamsue oy 4

Jmsue pul) 0

-10d i
ainsea 0 unne
JWINSSY & e
:w% -3A0(© m:c:moac U
ety

1
ueyd et ety 1

o(] sU .
. uﬂOh o Uﬁ«um: —NE.—CC e e

1ok uaum ad

selie
e o g aye NOA uaym

o:mo:_u Jur.a

ssind € se u
“_cuEE:co Fuimoilo}

4 nok moy 4t

u3aul

ons) 218l weo

:SEtuax@
aquaasad

12S9P Ayauigd

awy 3aeld nok
1radx? JO 245y
uithL

u ok

Cal

asuodsa
JU3IPNIS 11YSSAINS B
Hum Juatadxa sy

Q

107

IC

E

Aruitoxt provided by Eic:




v

i

s
L

AVTVAY AdD3 183

sjueweinsoepy BujAioeds pup ‘sesaujodAH Bupoinuuoy ‘se|qQOUDA BuAjjuep)

Juswiadxy ue BuiuBisaq

0et

)




ipuady

1dey ,

Sjamo} 13dey «

DINI RIS Y o

22pul> paenpeBy »

dno Bupnseaw y

1%eaq pajenpeiBy o

puyy e

SI2US OM), »

{3.,09-D,06) SOULL} U} 137eM JO} »
aqnd auo
t; se 1ebns jo ssew awes ay) Bujujeuod

ped 1ebns pajepurib jo saBeyped xig «

2¥oed u) saqnd 1eBng .

siaveaq sseib jjeuss xig

pelinbey juewdinb3 p

"SuoISNpPUCO melp pue ‘sBujpuy
4134} P10021 ‘SjuauInseaul el
-nd0e pue djqeljaa M 0) pau

" osje A3y, ‘paIinseaw pue ‘pajjon
-U0D ‘pajeindiueu 2q 03 SIjqeueA
ayj Ajpuapj 03 paau syuapn)s ‘uop
-eByisanuy sy 2391dwiod oy, *Ajap
-03dsa1 ‘paups Jou pue pauys

1 jey) 1ajem uuem uy paoeid uaym
12)Sej SAAJOSSIP ‘Pagnd 10 paje]
-nueib “1ebns jo adf) yoym supu
-1313p 0} payse pue juawdinba
Aiojetoqe] uanlb a1e sjuapnig

£ epnIs ‘Jusuuuedx3 ejeidio)

wll Toxt Provided by ERI




‘1S3) Yde2 10j 10 M JO Sjunowe
ienba pue 1ebiis jo sjunowe
[enba ainsua 03 Bunseaw o

3,y bue

. Bupiags usym wﬁ@.\ww_orm:ou \

o N «(£3peip) ¥ 1o/pue fenba Bujupejujew
pue Burups jou

pue Bupups Aq yoea Supsa) o

e |

TIEIIFP
STy S LR

pue
K VoA R VA X 12 il B P j ‘1eBns jo sadfy yyoq Buysa) e
“etfossp FrossvUr G rbws 735907 A :papnpuj saibajens |y
T A e T -§S200NG '3je1 19)se) B JB PoAjos

*SIP $2qnd 4eBns 10 Jebns 2s00]

siiupuly JRYPYM —sjuaiainseaiu
p10a2y alqelj21 pue Jjeindde yym— Hu
-Uluua3ap 1oj saibajens sjuap
) y -NIS PaplodDi siojexsiujuipe
x0q 213 uj uopsanb oy aomsue oy Mopaq aveds a3 asn (g dIVN \Wuw:v_uvr_u pajiejop meD
"AATOSSIA HYONS ISO0T ANV SFEND HVONS GHL LSV uoneAIasqQ ayj,
MOH NI HONTH I ANV STHVIN ONRIHILS 41 LNO dNI4

1231s
asuodsal e uo sSuipuy piosai
e U el o) spuapns pabe

Isuodsas juapnys pue sajo. X ] sjudpy . p
[ -Inodu3 1ojensiunupe oy ‘auwod

uoysonb puodas oty

-JN0 3Y] painseaw pue ‘sajqelea
Y} pajeindiuew ‘Juatadys

INGCMEAIS G v G o o ayy dn 3as A1y moy Bujpnpuy

3 ‘waiqoud ayy 0y saydeoudde
’ ,Sjuapms Bupianod jsipyoayd

400 7AN Sl e o «m ot At A T Ty T p3jie3ap & uo iojessiupuipe ay;
sBujpury Aq pap10dai a19m sannoe siy o

P12y 43Y "payIom Juapnjs yoea sy

apefincaawy 0} ayqepese Ju2tudinb2
a3 jo uopeueldxa ue pue ‘Jjasy

Xo¢| apy u) uopsanb ay; samsue 0y #0)2q J0eds 3t as() (v ENsQO&Q ayy ‘waigoud ayy uo uoy

— -BULIOJU] pUnoibyoeq jauq psure)

UVOINS ISOOT NVHL HALSVA FATOSSIA STFND AVOAL 41 1NO ANLI -Uoo m..wQ.:Um. Y} JO Json/ ‘spUapnys

18NpIAIpU] 0} spuaiuLIadys 2)ayd

Isuodsas juapms - d 03 sduos pased

11yssaoons e yym Wwoo Juasaud oy spd D «
uogsanb sy ayy -aud pasn smoensiupupe . (O £
=
< [k
suoisniouo? Bumoiqg pup ‘ojog Bugyeicheyu; ‘Sjuewsinsoey Bupip] ‘seseyodAy Sugoinuuoy ‘sejqopop Bupgiuep) -




WA, T e

o
bt Y N sipuad puy
sfamoj 1ade «
SOULL) Y o
13ded ydeap .
DNLeWSY o
UEj DU Uy
opiseld Jo §12US o
PHURI] JO S123YS o
s1apujiA> pajenpeit omy .
S[119Y DUPIP Uy o
SIOSSPIG o
adey Juasedsuel) o
SUld o
spueq 1aqgny e
yoemdols vy «
1272WLOULIY} D,0TL V. ¢
1B}ty up aapi0ys NG J pue ‘g ‘y se 13)
-2IUeIP JWES Y} YJIM J Ued Wnupunie auQ e
1pwep
12381e} v jo Inq 3 pue ‘g 'y se yBjay
aes dY) S jet)) D UBd WnuUNie auQ

g pue yse
SUOCISULP Iwes ) im 7 ued djisejd auQ o
¢ PUE Y SUED WUNULUNE [eDjjuap] oML

TV P21j3qe] SULd A4 o

peinbey juewdinbip

‘SyuAW
-1adx2 2321dwod 12Y30 2y3 uy uey)
SjUdWIINSEIU pue saInpadoid
AAISU)IXD 1ol 10} {[ed Juawidinba
a) jo fnuenb pue uoeopsiydos
3U] I2AIMOL] "UoISNOIU0D Jjqe
-uoseat e melp pue ‘sBuipuy 1Y)
P10D21 ‘SJUaLAINSEW J|qe]al
pue 2jeindoe el 0} padu osje
Ay | ‘painseawl pue ‘pajjonuod
‘pajeindiueiu 3q 0) s2qeLeA )
Ajpuapi 0} paau sjuapnis ‘saqn)
1ebng ui sy “Aep Apumm ‘A1p ‘pjod
B UO IPISUlejunoiy B UO Jduem
way) da2y pjnom souqgej omy

JO UDIYM 2UjLLLIDIP O} Yse] uoh
-BINWIS S|} Ul PaYSe 21k SJUpnIs

b puo
L $9pDIS) ‘juswadxy ajeidwod

[BAIAING

-

1C

§
3
H
;
;

P




€ I (11 opri) w

' v :E&.l«ugux: wﬂ..dm I3 qerunyr
e Hé?ué NI TYLOY TN WO (5>

Daeb leﬂrq& Rio8 v AT
§3§3§%§o TR

* D00t v hy

P 0 P9t 5 sty Sl e o Thn
N kQJO sg g«\l g oM T

uvmewzswpqg.w . g??ﬁf&%ﬁﬁ
FAPof OO " 1o var et By p gy

PRI \ay1 3, PO hagy oipag vvs o gopp e

élawrem nof daay fim opaqe) yopym épuy nok pip reym (g

Moz Dottt - - ¥ 5 Pt gm0y =y (bpog e
.#wN\\HM 308k -ng@smm‘sh ‘g‘grwzi& -Vipan 0y - ¢ T_ﬁh?..
WrR 2,02 P burgo -Epeny B prad- v por - 5 (g
W02 PR oG 2 |§§|Hﬂwn\m h@%léﬁwﬁv: of e
oL P 20T NI prmrons - vapa gy -9 (*P9% o
IO ) Uo&}.ggtggu Uags

Xoqd a3 uj uopsanb ayy samsue o} MopRq oreds atpy asny (v

SHIHLVAM XANIM .>~wn_ ‘a100 NI
HANHYM NOX dFFH THM DRigvd HOIHM

SSUOASDL JUIPIYS [1Y$S30011S & YIM topsanb 3y

“I2jawounayy ayy pue yojemdoys
243 JO asn JuaPLYd pnpu; pjnom
SiU} “jeAning uy ‘uawidinba au jo
25N 3|qejjal pue 3jeIndde papndul
suopeBbysaAu; fnyssadons ‘syusw
-Hadxa 2321dwod 1au30 ay3 Uy sy

‘doip aunjeiaduuay paxy
e Bumojjoy awy oy jo Buipeau
e Bupie) 4o awy jo pouad
Paxy e Buimojo) sued 3y uy
131em au) jo sBuipeas axmernd
-Wid3) jeuy pue aujaseq Supje) e
aaneradua)
awes 3yj je 12)em Jo sjunotue
renba uiejuod jey) sued pue
'az1s awes auj Jo sued yqeied
-lod punoze woatf} Suiddeim Aq
Steldew jo sad4A) yjoq Bupsay e

:papnpuy

saIBajenys [nyssaoons ‘aid

-lexa 104 “lojensu 1233aq 2y Suy
-UIUIdIIP 10J BLIAYD 1S3q Y Isn

Pue sjeuajew yjoq 1s3} 0) |njated

CJ
Y
v

Aueinonied aq 0) papasu sjusp
-MS “R_Yjeam Apum ‘Aip ‘pjod

ui 1otem wayy dagy pinom—oip
-Sefd 10 1)ue|q—[euRjeLl yoym
Buuuuiziap 1oy saibajens ,Sjuap
-M$ papiod2l siojensiujwpe
JAVYN ‘SISIPPAYD pajjejap Buisn

UOIIBAIISqQ 3]

<« £

Aruitoxt provided by Eic:



NAEP’s 1990 Writing Portfolio Study

Approximately 4,000 students who participated in the 1990 NAEP writing assessment,
half in grade 4 and half in grade 8, were invited to participate in a special study using portfo-
lios. We have reproduced the Table of Contents to this 188-page report, *he Introduction, and
“Examples of the Narrative Scoring Guide” from Chapter 2, “Evaluating the Writing.”

The full report, authored by Claudia Gentile, is titled Zxploring New Methods for
Collecting Students’ School-based Writing, and was issued in April 1992 by Educational Test-
ing Service under contract with the National Center for Education Statistics.

For ordering information on this report, write:

Education Information Branch

Office of Educational Research and Improvement
U.S. Department of Education

555 New Jersey Ave., NW

Washington, DC 20208-5641

or call 1-800-424-1616 (in the Washington, DC metropolitan area call 202-219-1651).
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1
Introduction

Purpose

In recent years, teachers nationwide have been using process approaches to
writing instruction to help students become effective communicators. Many
students write major texts over extended periods of time, and in many class-
rooms, writing instruction encompasses a range of interrelated activities that
engage students in pre-writing activities, drafting, and revision.! As a part of
this process, student writers often consult with peers, teachers, and parents.?
The aim of these methods is to enable students to produce richer, more
developed pieces of writing.

However, we face a problem when we try to assess the extent to which these
efforts are successful. Traditional methods of evaluating students’ writing (in
particular, the timed essay test) are designed to measure a specific facet of
writing ability — how well students can write on an assigned topic under
timed conditions.3 They are not designed to capture the range and depth of
the writing processes in which students engage during process writing
instruction programs.

It is possible to emulate aspects of the process anproach to writing within
the context of traditional writing assessment methods. For example. the time
allocated for writing can be increased. and can even be held over several days
to allow for peer review and other classroom activities (e.g., New Brunswick.
Canada Reading and Language Arts Multi-day Assessment Program).” How-
ever, holding an assessment over several days poses operational difficulties.
increasing the costs and complexity of assvssments.

! Janet Emig. The Composing Processes of Twelfth Graders. (Urbana. IL: National Council of
Teachers of English. NCTE Research Report No. 13. ERIC Document No. ED 058205. 1971).

: Nancy Atwell, “Making the grade.” in Understanding Writing: Ways of Observing, Learning, and
Teaching (2nd edition). Thomas Newkirk and Nancy Atwell. editors. (Portsmouth. NH:
Heinemann. 1988).

> Hunter M. Breland. Roberta Camp, Robert J. Jones. Margaret M. Morris. and Donald A. Rock.
Assessing Writing Skill. (New York: College Entrance Examination Board. 1987).

s C. K. Lucas. “Toward ecological evaluation, Part 1.” The Quarterly. 10 (1). 1-3. 12-17. 1988,

5 New Brunswick Reading and Language Arts Assessment Program. (Ministry of Education. New
Brunswick. Canada. 1991).




Another way of establishing stronger connections between process writing
curriculums and assessment methods is to adapt an instructional tool —
writing portfolios — for assessment purposes.® Recently, schools, districts,
and states have been exploring ways of using classroom writing portfolios to
assess students’ writing achievements. Using the writing students have pro-
duced as they engage in process writing programs establishes an immediate
connection between the assessment and the writing process curriculum.’
Recent efforts to adapt writing portfolios for assessment purposes can be
classified into three types: the classroom portfolio, the combination portfolio,
and the assessment portfolio.

The Classroom Portfolio While Classroom Portfolios differ from
classroom to classroom, they usually share several key characteristics. During
the school year, as part of their English/language arts classwork, students
collect their written work in folders. At specific points in the term, they review
their work and create a portfolio by engaging in a process of reflection, selec-
tion, and description. (e.g., New York City Portfolio Project, ARTS Propel).

The reflection and selection stages are guided by a set of criteria devel-
oped by teachers and/or students, based on the writing curriculum they are
following.? These criteria often focus on the depth of student writing (writing
that demonstrates the use of process strategies and writing that shows growth
over time) and on the breadth of student writing (writing that illustrates the
range of activities in which students have engaged).

Often the students determine how many pieces to include in their port-
folios, with a minimum of three being common practice. A central element of
these portfolios is the letters or statements students write explaining their
selections and how their choices meet the selection criteria. This process of
reviewing and evaluating one's own writing and then articulating one’s deci-
sions is considered central to the portfolio experience because it fosters
students’ development as writers.?® The classroom teachers assist students
throughout this process and also evaluate the portfolios. Sometimes other

= S. Murphy and M. A. Smith. “Talking about portfolios.” The Quarterly. 12 12). 1990.

" D. Galleher. "Assessment in context: Toward a national writing project model.” The Quarterly. 9.
13). 3-7. 1987.

Robert J. Tierney. Mark A. Carter. and Laura E. Desai. Portfolio Assessment in the Reading-
Writing Classroom. (Norwood. MA: Christopher-Gordon Publishers. Inc.. 1991).

* Roberta Camp. "Thinking together about portfolios.” The Quarterly. 12. (2. 8-14. 27. 1990.

Mary Fowles and Claudia Gentile. Evaluation: Report of CUNY Lehman's Writing Across the
Curriculum Program. (Princeton. NJ: Educational Testing Service. 1989).

* Denny P. Wolf. “Opening up assessment.” Educational Leadership. 45. (4). 24-29. December.
1987/January, 1988.

* E. Winner and E. Rosenblatt. “Tracking the effects of the portfolio process: What changes and
when?” Portfolio, I (5). 21-26. 1989.
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students, friends, and family read and comment on students’ portfolios.!!
Students may collect portfolios for part of the year, the whole year, or over
their whole academic careers, for one class or all classes.

The Combination Portfolio The second type of portfolio assessment
system uses a combination of approaches to collect writing from students
(e.g., Vermont Portfolio Project).”? In addition to asking students to assemble
a portfolio from the work they have collected for their classes, students are
asked to select a “best piece” and to include in their letter déscribing their
portfolio an explanation of what makes this their best effort. Students may

- also be asked to complete a writing activity common to all students in a
particular class or group. These three components — portfolio, best piece, and
common piece — are then evaluated individually by one or more teachers and
evaluative information is presented on each component, resulting in a profile
of an individual student’s writing achievements. Summary statements to
students about their entire portfolios are also made by their classroom
teacher, other teachers, and/or other students.

The Assessment Portfolio The third type of portfolio assessment
system involves administering several common writing activities to students
(e.g., Rhode Island Portfolio Project).® Committees of teachers design a series
of multi-day writing activities that reflect their writing curriculum. On the
same days, using the same administration procedures, the teachers have their
students engage in these activities. They collect the students’ work in folders
and have the students review their work and write letters explaining which
activity vielded the best writing and from which they learned the most. A
committee of teachers then meets to score the students’ responses to each
activity. The result is a profile of each student’s achievements relative to the
common tasks. This type of portfolio differs from traditional essay assessments
in that the activities are designed to match a specific school's or state’s cur-
riculum and the students’ work is accomplished as part of their reguiar
classroom activities rather than under standardized assessment conditions.

The 1990 NAEP Pilot Portfolio Study In keeping with these new
developments, the National Assessment of Educational Progress (NAEP) has
begun exploring alternative methods of assessing students’ writing achieve-
ments — methods that focus on the writing students regularly produce as
part of their classroom activities. NAEP conducted a pilot portfolio study in

«- J. Flood and D. Lapp. “Reporting reading progress: A comparison portfolio for parents.” The
Reading Teacher. 42. (7). 508-514. 1989.

12 R. P. Mills. “Portfolios capture rich array of student performance.” The School Administrator. 8-
11. 1989.

3 Mary Fowles and Claudia Gentile. Validity Study of the 1988 Rhode Island Third-Grade Writing
Assessment. (Princeton. NJ: Educational Testing Service. 1989},
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1990 in order to explore the feasibility of conducting large-scale assessments
using school-based writing. The main purposes of this pilot study were: (1) to
explore procedures for collecting classroom-based writing from students

around the country; (2) to develop methods for describing and classifying the

variety of writing submitted; and (3) to create general scoring guides that

could be applied across papers written in response to a variety of prompts or
activities.

To this end, a nationally representative subgroup of the fourth and eighth
graders who participated in NAEP’s 1990 writing trend assessment was asked
to work with their teachers and submit one piece of writing that they consid-
ered to be a sample of their best writing efforts. The goal was to create a
“Nation’s Portfolio” — a compilation of the best writing produced by fourth
and eighth graders in classrooms across the country.

NAEP analyzed and summarized these samples of writing along with teach-
ers’ descriptions of the assignments that produced them. In addition, NAEP
compared students’ school-based writings to their responses on the 1990
NAEP writing assessment to examine relationships between these two modes
of assessment. This report describes the procedures used to collect, describe,
and evaluate the school-based writing in this special pilot study.

The 1990 writing assessment was a trend assessment — prompts that had
been developed for the 1984 assessment, and readministered in 1988, were
also given in 1990 in order to measure changes in students’ writing achieve-
ments across the six-year period. In 1992, NAEP will continue the writing
trend assessment, as well as conduct a new writing assessment comprised of
informative, narrative. and persuasive writing prompts developed specifically
for the 1992 assessment. While the trend writing assessment has not changed
since 1984, the new 1992 writing assessment reflects recent developments in
the field of writing instruction and assessment. For example, the time allo-
cated for writing has been expanded to 25- and 50-minute periods. Also, a
planning page has been included after each prompt, to encourage students to
reflect and plan their responses to the topics. The 1992 assessment will also
include a revised and expanded version of the 1990 pilot portfolio study and

participants will be selected from among those students taking the new
regular writing assessment.

Collecting Students’ Writing

The Participants Approximately 4.000 students who participated in the
1990 NAEP writing assessment — 2.000 students at grade 4 and another 2.000
students at grade 8 — were invited to participate in the special portfolio study.
Based on traditional NAEP sampling procedures, this group would have been a
nationally representative sample of the nation's fourth and eighth graders.
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However, only 55 percent (1,110 students) of the fourth graders and 54 per-
cent (1,101 students) of the eighth graders and/or their teachers accepted this
invitation. While these response rates provided enough papers to permit an
analysis of the writing submitted on a pilot basis, as statistical samples they
were too small to make generalizations about all of the nation’s fourth and
eighth graders’ writing performances.

While the participants did not represent a national samplg of students, they
were from all of the major geographic regions and from: various types of
communities, including rural, suburban, and inner city. They represented a

"~ variety of racial/ethnic backgrounds as well as a balance between males and

females (see Appendix A for details on the demographic characteristics of the
participants).

Compared with the entire group of students who participated in the 1990
NAEP writing assessment, the participants of this study differed in some
respects. Slightly higher percentages of the portfolio pilot study participants:

7= were above the modal ages of the sample (ages 9 and 13),

7 attended schools in advantaged urban communities, reported
having higher grades,

reported having a greater number of reading materials at home,
and

7 received slightly higher scores on the NAEP writing assessment -
tasks.

When considering the data from this pilot study, it is important to keep in
mind that the students who participated appear to be somewhat older. higher

achieving, and more advantaged than the larger population of students
assessed by NAEP in 1990.

The Procedures In the spring of 1990. at the time of the NAEP writing
assessment, the English/language arts teachers of participating students were
asked to help several of their students choose a sample of their own best
writing from the work the students had completed so far in the 1989-90
school year. No more than 10 students from any given class were selected to
participate. Teachers were asked to encourage their students to choose pieces
that had involved the use of writing process strategies (such as revising suc-
cessive drafts, using reference sources, consulting with others about writing).
NAEP also asked teachers to attach a description of the activities that gener-
ated the students’ writing and to comment on any process strategies the
students used to produce their writing.
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Teachers then submitted their students’ writing to NAEP, along with a copy
or description of the activities that generated the writing and any available
drafts or prewriting samples. These pieces were used to create two national
portfolios or collections of students’ classroom writing — one containing the

writings of fourth graders and the other containing the writings of eighth
graders.

Unfortunately, due to the complex procedures NAEP employs to select
students ‘o participate in its assessments, we were unable to inform teachers
at an ear., _ate which of their students would be participating in this study,
with some teachers receiving only several days’ notice. Thus, for the pilot,
teachers and students did not have much tiime to review the students’ writing
and select best pieces. Based on this experience, a procedure for giving
teachers more advance notice of the upcoming portfolio assessment was
developed for the 1992 NAEP Portfolio Study. It is hoped that, by giving the

participating teachers in 1992 several months’ notice, the 1992 results will
be representative.

Outline of this Report

This report is divided into four sections. Chapter One describes the writing
received from the students and information from participating teachers about
the activities that generated the writing. Chapter Two explains the procedures
useu to evaluate the writing students submitted as well as the results of this
evaluation. Chapter Three compares the results of the NAEP 1990 writing
assessment with the analysis of participants’ school-based writing samples and
summarizes the lessons learned from this portfolio study. The last chapter
contains a set of sampie papers, further illustrating how the evaluative guides
can be applied and presenting a sense of the range and depth of writing we
received from participating students.

14¢
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Examples of the Narrative Scoring Guide

Event Description (score of 1) Papers classified as event descriptions
tell about one event. Basically, they say, “such and such happened.” Some of
the papers in this category give details about the setting and so appear to be
more elaborate stories. However, they end with a description of a single event,
rather than a series of events. The paper below, written by a fourth grader, is
an example of a simple Event Description.
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Undeveloped Story (score of2)  Papers classified as Undeveloped
Stories tell about a series of events. Basically, they say, “one day this happened,
then something else happened, and then another thing happened.” However,
the events, as well as the setting and characters, are only briefly described. The

writers give very few details about each event: the story is a listing of related
events.
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These stories are similar to front-page newspaper reports, where the basic
facts of a story are reported (who, what, when, where) but few details about
why events happened are presented. For example, in the paper below, the
fourth-grade writer uses one sentence to describe each event.
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Basic Story (score of 3) In papers classified as Basic Stories, the
writers go one step beyond a simple listing of related events. One aspect of the
story (the events, the characters’ goals, or the setting) is somewhat developed.
However, these stories lack a sense of cohesion and completeness. Events may
be presented out of sequence, some aspect of the story may be confusing due
to problems with syntax, or a key event may be unclear. For example, in the
paper below, the fourth-grade writer describes a series of events and, at the
beginning, develops a problem in some detail (a librarian who puts books away
too quickly). However, the resolution to the problem, although humorous, is
not well developed.
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Extended Story (score of 4) Extended Stories go beyond Basic Stories
in that many of the events in these stories are elaborated to some degree. This
degree of development gives a sense of a sequence of distinct story episodes.
Details are given about the setting, the characters’ goals, problems to be
solved, and the key events. Yet, these stories may be somewhat incomplete in
that the characters’ goals may be left unresolved or the problem posed in the
story’s opening never solved. The ending may not match the beginning or the
story’s ending may be inconsistent with the internal logic established
throughout the rest of the story. Or, as in the example below (written by an
eighth grader), they may be very satisfying, yet not elaborately developed.

It is important to note that, while Exfended Stories are not as elaborated or
complex as are Developed Stories and Elaborated Stories, they are successful
stories — all of the key story elements and events are clearly presented. They
are the simplest type of complete story on this scale.
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Developed Story (score of 5)  Developed Stories describe a sequence
of episodes in which aimost all of the events and story elements are some-
what elaborated. Yet, one aspect of these stories is not well developed, such
as the ending or a crucial event. In the example below (written by an eighth
grader), each episode is somewhat developed, but could be further elaborated.
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Elaborated Story (score of 6) No papers were considered to be Elabo-
rated Stories. To be classified as elaborated, stories had to present a sequence
of episodes in which almost all of the events and story elements were well
developed. Goals or problems introduced in the beginning were well resolved
by the end, characters’ motives were weil developed, and the entire story was a
cohesive, unified whole.

In the example below, the eighth-grade writer of “The Black Rose” reteils
the plot of a Halloween movie. In: it, the writer effectively presents each
episode, leading to a spine-tingling ending. The only discordant note is the
occasional switching of narrative voice between first person and third person.
A revising of this story that included a consistent use of narrative voice would
make this an example of an Elaborated Story. (As is, this story received a score
of 5.)
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Performance Assessment
An International Experiment

While the extensive use of paper and pencil tests in the main International Assessment
of Educational Progress (IAEP) assessments made it possible to achieve good coverage of the
knowledge and skills that could be assessed with such instruments, experience in the United
Kingdom had demonstrated that some types of performance assessment were feasible in
national surveys of student attainment. Given this experience and the desirability of extending
the curriculum coverage in IJAEP, a limited, optional component of performance assessment
was included in the 1991 survey. The assessment was develcped for 13-year-olds only and
included mathematics and science tasks to enable IAEP participants to experiment with perfor-
mance assessment in an international context. The U.S. did not participate.

The pages reproduced here show the science tasks used, along with the performance of
the participating countries.

Performance Assessment: An International Experiment was written by Brian McLean Semple,
The Scottish Office, Education Department, and published by the International Assessment of
Educational Progress, Educational Testing Ser—ce, Report No. 22-CAEP-06, July 1992.

Copies of the report can be ordered from:

Center for the Assessment of Educational Progress
Educational Testing Service

Rosedale Road

Princeton, NJ 08541-0001

The Center for the Assessment of Educational Progress (CAEP) is a division of Educational
Testing Service devoted to innovative approaches to the measurement and evaluation of educa-
tional progress. The present core activity of CAEP is the administration of the National Assess-
ment of Educational Progress (NAEP), under contract from the U.S. Department of Educa-
tion. CAEP also carries out related activities, including the International Assessment of Educa-
tional Progress (IAEP), state assessments, and special studies.
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Fdueational Testing Serviee tETS) s a private. nonprofit corparation devoted to measurement and research,
primardy sn the field of education, it was founded in 1917 by the Anierican Couneil on Education. the Carnene
Foundation for the Advancement of Teaching, and the College Entranee Examinavon Board.

The Center tor the Assessment of Educational Progress (CAEPY s a division of ETS devated to innosative approaches
to the measurement and esaluation of educational progress. The present core activity of CAEP is the administration
of the Natwnal Assessment of Educational Progress (NAEP) under contract from the US  Department of
Fdueation, CAEP also carries ovut related activities, including the International Assessment of Edueational
Progres- 1 FAEP). state assessments, and speeial studies such as the National Seience Foundation-supported Pifot
Study of Higher-Order Thinking Skifls Assessment Technigques in Seienee and Mathematies,

The work upon which this publication s hased was performed pursaant to Grant No. XDE-8955070 of the Nauonal
~erenee Foundation, and additional funding was provided hy the U8, Department of Education through | nterageney

vzreement No. 1 ADG 10222, Sapplementary funds were provided by the Carnege Corporation of New York,

This report. No. 22.CAEP06, can be ordered from the Center for the \swsament of Educational Progress at
Educational Testing Service. Rosedale Road. Princeton, New ferses 08531-0001.

Library of Conzress Card Number: 92.71732
ININ: 0-88683-127-0

Edueztional Testing Service is an equal opportmnv/aflirmative action emplover,

Educational Testing Service, ETS, and @\- are remistered trademarks of Educational Testing Service.
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Science Tasks
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LIGHT-UP
Task Descriptor

To categorize objects according to their electrical conductivity by completing an electrical
circuit; to explain why some objects enable a bulb to light; to predict whether an object in a
sealed container would enable the bulb to light and to explain why (or why not).

Equipment/Material

An electrical circuit with a bulb and a

. . Wi a,.
gap with two contacts which could be A f
bridged. Five objects as follows: .‘_Ewe_&
wood strip, plastic strip, nail, foil [ ,

strip and cardboard strip. Also an
object (piece of copper wire) in a
sealed, clear plastic box.

Student Instructions

Complete the circuit using the five objects in turn. List those objects that enable the bulb to

light and explain why. Sav whether vou think object X would enable the bulb to light and
explain why.

Scoring Scheme

Credit was given for identifying the nail and foil sirip as conductors and for giving an
explanation mentioning one of the following or its squivalent: objects conduct electricity. allow
electricity-charge to pass. complete the circuit. are metal. Also credit was given for saving
object X would enable the bulb to light and for giving an explanation as above.

Problems

There was a problem in some Canadian provinces where the word "enable” in the instructions
was read as "unable.” Students who listed the nonconductors and provided an appropriate
explanation were counied as giving the correct answers,

Comments

Most students. 78 10 93 percent. categorized the objects correctly. but somewhat fewer
were able to give a valid explanation for what they had done.

In four of the countries and provinces. more students recognized the conductivity of object
X than had categorized the original objects correctly and in two of these countries and
provinces (and three in total). more students gave a valid explanation for their decision.
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Percentage of Correct Responses (with Standard Errors)

Alberta @78 (4 3)
B —076(29)
British Columbia @85 (24)
.. —078(2.5)
Nova Scotia 992 (2.0)
] O83(3.5)°
Ontario-English 985(2.4)
_ Q77(35)
" Ontario-French €88(2.2)
R —Q75(2.7)
Saskatchewan-English €85 (1.9
| 080 (2.0)
Saskatchewan-French —@33(0.0)
- —85 (0.0)
England 988(2.7)
B —Q075(8.0)
Scotland @86 (2.6)
B =080 (3.7
Soviet Union 985029
| 0801(2.6)
Taiwan 98924
Q08327
! ¢ : i T T T T T 1
0 10 20 30 40 50 60 70 80 90 109
——@ ldentified nail and foil strip —0 Provided valid explanation
Albe.ta @91 (25}
- -072(16)
British Cotumbia -98225)
= 285,28
Nova Scotia —@86(' 8)
7735
Ontano-English @B8s . 4.
- 27520
Ontarto-French @822
. 270 (2.5
Saskatchewan-English 983124
| 57030
Saskatchewan-French ~@80 (001
| 077100
England 986 (5™
o 08216 C)
Qentiand 8926
| (3852 8)
Soviet Union 9881 7}
- 76 G
Taiwan —@E7 25
- 691434,
r - . )
1] 10 20 30 10 S0 60 70 80 30 100

O
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——@ Identitsed X as conductor

—0 Provided valid explanation




CIRCUIT
Task Descriptor

To construct an elecrrical circuit as represented in a drawing by selecting appropriate
components and connecting them correctly.

Equipment/Materiai

Drawing of the circuit and a set of components as listed below. (Number of components
required to construct the circuit are shown in parentheses.)

3 batteries (2)

2 battery holders (2)
3 bulbs (2)

2 bulb holders (2)

1 switch (1)

6 wires with clips (3)

Student Instructions

a ~

Use the odjects on ine carc @ make up the circuit shown 1n the drawing. You may not have 10
zse all of the equipment. When \our circuit matches the diagram. ciose the switch and see
Wwhat happens. Raise vour nand and 2sk the administrator 1o check vour wWork.

73

Scoring Scheme

Credit was given for tne correct nosinoning of atteries and bulbs. ane “or using five wires to
form @ closed lcop. thus enaviing the muibs to lignt.

Problems

4 100se connection 1 ¢ duid foicer 1 one of the kits used in Ontarie ~reventea the two bulbs
rom iighting. out siucents were creditec for construciing the cireuit correctly.

Comments

Almost all students zcross rarudicaung countries and provinces completed this task
successfully.
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Percentage of Correct Responses (with Standard Errors)

‘ Alberta —®91(25) -
| British Columhi; ——993(2.0)
Nova Scotia- — @97 (1.9)
Ontariu-English— 991(1.8)
Ontario-Frenclr -@95(1.5)
Saskat:he.wan-Englistr —@99 (0.6)
SaskatchewamFrench_ - 95(0.0)
England— —@97{1.3)
Scotlanﬁ_ —@98(0.7)
Soviet Uniorr —891(3.0)
Taiwa; @93 (1.4)
T T i ; ; . i
0 40 S0 60 70 80 30 100
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—@ Batteries, buibs. and wires in correct position
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FILTER
Task Descrigtor

To set up apparatus for filtering. as shown in a drawing, and 10 filter some muddy water.
Equipment/Material

A ring stand, a funnel. a beaker. and a folded filter paper. Also. a bottle of muddy water.

N

Student Instructions

Set up the apparazus 25 shown ‘n the drawing above. put the folded filter paper into the funnei.
and pour a small amount of muddy water inio the tunnel. Raise vour hand when vou have
gotten some clear water and ask the administrator 0 check vour work.

Scoring Scheme

Credir was given Ior e apparaius being assembled correctiy. the filier paper being inseriea
correctly in ihe funnel. and for anv clean water obrainead.

Problems

In the pilot-iesung. lter papers were supplied unfolded and this caused widespread problems.

bat in the finai assessmen: thev wers p.2-foldad.
Comments

« There was 2 nigh success rate. 36 10 100 percen: correct. :n assembling the apparatus: b
more difficuity wes expenienced with correctiy inserung the filler paper. where succass
ranged Stom 63 10 S8 neycen: correct.

* Despiie problems wiin tne Sfilier paper. manv studenis wers <uil able 10 obtain some zizan

waser.
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Percentage of Correct Responses (v. ith Standard Errors)

—@95(2.2)
Alberta 063(7.2)
— —@© 78 (4.6)
—— @95 (1.4)
British Columbia —083(4.0)
—@® 84 (4.1)
—@957(1.5)
-Nova Scotia —070(3.8)
—®80 (3.1)
—— @94 (1.5)
Ontario-English —074(4.0)
-®81 (3.3)
—— @97 (1.5)
Qntario-French —C70(3.4)
—®86 (2.1)
—@99 (0.5)
Saskatchewan-English —085(3.1)
—®90(2.7)
— @99 (0.0)
Saskatchewan-French —0O 81 (0.0)
—————————(®18(0.0)
—896 (3.2)
England —(083(5.1)
—©®83(5.2)
—@ 100 (0.3)
Scotland {89 (3.1)
-394 (2.4)
—— @86 (1.9)
Soviet Union —C75(2.6)
—® 80 (2.3)
—@95(15)
Taiwan 67 (3.7
——3 68 (3.7)
| i ] ! ! : H i ]
] 10 20 30 40 50 60 70 80 90 100

ERIC
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[ ——

—@ Apparatus correct

—O Filter paper correct —@ Clean water obtained
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MAGNET
Task Descriptor

To use a magnet to identifv magnetic and non-magnetic items and then to explain the
1 difference between them.

Equipment/Material

A magnet and the following seven objecis: plastic button. iron or steel washer. steel paper clip,
iron nail. glass marble. plastic rod and copper coin.

Student instructions

(

Test the objects with the magnet and divide them into two grouns. List the objects in the two
groups and explain what makes the objects in the 1wo groups different.

Scoring Scheme

Credit was given for grouping the objects correctiv. Four ca’ .gories of explanations were
recorded: namelv. that one group was made of iron or steel. that one group was attracted by the

magnet. that one group was made of iron and s:eel and was attracted by the magnet. and anv
other explanation.

Comments

Generally students performed the catzgorizanuon task well. scores ranging from 86 10 93
percent correct: but 10 percent of the students across all countries and provinces gave
irrelevant explanations.

Omission rates were generally low. but there was a 6 percent omission rate in England.

The most frequent explanation for siuden:s’ categorization was that one group of objec:s
was attracted by the magnet: 79 percent of the students across participating countries and
provinces gave this response. Fewer. betwesn 4 and 30 percent. mentioned iron or sieel.
and this varied considerably among countries and provinces.
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Percentage of Correct Responses (with Standard Errors)

Aiberta —990(2.3)
Britigh Columbia— —893012)
Nova Sum; —@95 (1.6)
Gnttn‘n-Eninsh— —@93 (1.5)
Ontan‘o-anc; @88 (2.2)
smtcimu-ﬁnqlish— @94 (1.8)
s:u-atchmn-mnc; —9 86 (0.0)
Euglanl_ —@93(2.7)
Scaﬂanl- —@34 (1.9)
Soviet Union_ €50(2.1)
Taivn; -®87(2.3)
1 ] I 1 ! 1 i i 1 1
0 19 28 30 40 S0 60 70 8 S0 100

Percentage of Students Giving Particular Explanations (with Standard Errors)

—@ Hail, washer, and paper clip categorized in one group

————— @14 (34)

Alberta

=

British Columbia

L©4(1.5)
 @2(0.9)

—Q71(4.8)

=

Nova Scotia

r—® 4 (1.3)
—@6(1.8)

—C84(3.9)

Ontario-English

-F1 {0.6)

@2 (0.9)

085(2.7)

Ontario-French

F@2(1.)
——@8 (1.8

081 (2.5)

——®7(18)
————@17(3.9)

L6235

English

Saskaichewan-French

—®©5 (14
t———@ 13 (0.0}

068 (4 6i

[—®10(0.0}
———@9(4.7)

—0 64 10.0

England

K22 (1.7)

-3 (1.0)

—074(8.0)

-

Jovie! Unicn

9 1(0.7)
——@9(2.6)

-083(@2n

-

Taiwan

—=0©9%2a

L e (15

—O74(42)

P19 3 "

Z61{22:

1 §

0 10 20 30 40 50

- -=~Q lron or stee!

O

ERIC

Aruitoxt provided by Eic:

—CO Attracted by magnet

j } 1
&0 70 80 90 100

~—@ [ron or steel and attracted by magnet
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INDICATORS
Task Descriptor

To determine whether three solutions contain glucose. starch. or glucose and starch using
indicators for glucose (test strip) and starch (iodine solution).

Equipment/Material

Three dishes labelled A. B and C contzining the standardized. unknown solutions. Glucose test
strips and iodine solution in a dropper bottle.

Student Instructions

The glucose test strip will turn from vellow 0 green on contact with a solution containing
glucose and the iodine solution will turn blue-black when starch is present. The dishes A. B
and C contain three different solutions which vou are to test for glucose and starch using the
indicators. Take the dish filled with solution A 2nd aip the glucose test strip into it. Le: the
test strip dry. Add a drop of jodine soiution o dish A. Obsenve all ihe results. repornt wha:
solution A contains and repeat for solusions B and C.

Scoring Scheme

Credit was given for identifving glucose onh @1 seiusion A. siarch oniv in solution B. anc
glucose and s:arch in soiunion C.

Comments

The differences in performance among countries and provinces were substaniial ia ail three

tasks. For each task. the difference in :ie scores of the highest and lowes: performing
populations was at least 20 points.

Sucesss rates in idemtifving :he solution cont aining only glucose were highest. aver aging 68
avpe

SICENT cOITect across pariicipaiing counirizs ang *"0\ inces. Those for ‘he siarck-oniv
solution and :he mixwre of both averaged 53 and < pRrcents correct. respectiveiy.
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Percentage of Correct Responses (with Standard Errors)

@58 (3.9)
Alberia 0 51(26)
249 (4.0)
@61 (43
Britist Columbia ——053(62)
© 37 (4.9)
© 67 (3.0)
Nova Scotia ~48 (4.1)
-© 41 (4.0)
@603 1)
Ontario-English 53 (4.1)
©42 (4.1
— @58 (4.3)
Ontario-French 041 (2.8)
©36 (4.1)
—@7312.7)
Saskatchewan-English D61 (2.9)
—@40(2.0)
@71:00)
Saskatchewan-Fresch —0 54 (00)
—3 47 (0.0)
—@78(67
England —056 (5.1)
© 54 (7.4)
@79(30)
Scotland 68 (2.7)
®53(32)
@75 (1.5
Soviet Union DA Nk}
D613 1
97230
Taiwan T2
259 (3 0
. ]
0 10 20 30 40 50 60 70 80 80 100
-——@ Solution A —— Solution B —@ Solution C

O
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FLOAT

Task Descriptor

To select correct observations about flotation from two sets of objects.
Equipment/Material

Two small glass jars labelled X and Y comtaining clear liquids and identical plastic toys, one
floating (in jar X) and one submerged (in jar Y).

=

=
=
e

Look carefully at the two jars -- vou may pick them up. Five other students looked at these
jars and made the following statements. Which statements are observations. that is, they
describe what the student actually saw?

Student Instructions

A. I see a toy tloating in jar X.

B. I ses a toy floating in jar Y.

C. Isee a tov ir jar X that is made of a diffsrent plastic than the tov in jar Y.
D. ['see jars containing colourless liquids and coioured tovs.

E. Ise2 2tovinjar Y that is heavier than the oy in tar X,

Scoring Scheme

Credit was given {or circling correct statements A and D and not circiing incorrect statzmants
B. Cand E.

Comments

*  The percentages of students who circled both correct statements and none of the incorrect
ones were ow. ranging from 10 to 34 percent.

*  Most students recognized statements A and D as observatons. Almost all students
recognized that statement B. the opposite of statement A. 1s not an observation. Most
students recognized statement C. that the two toys were made of different piastic. is
an incorrect statement. probably because the tovs looked so similar. However, statement E.
that the mass of the tovs were different. proved attractive to manv students and thev circled
it. even though they had no way of knowing the mass of the two tovs.
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Percentage of Students Recognizing Incorrect Statements (with Standard Errors)
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